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The RTP-650A data recorder puts sophisticated microproc- 
essor intelligence at your fingertips. 


The EL display is the natural 
man-machine interface. It immedi- 
ately lets you check any aspect of 
recorder operation . . . self-tested 
results, set-up status, and recording 
or reproduced signal level. It also 
prompts you to the next key opera- 
tion. Interactive function keys with 
on-screen labels have greatly simpli- 
fied menu-driven set-ups of input 
levels, ID codes, calibration, and 
others. Further, you can pre-pro- 
gram eight different protocols on 
these set-ups for quick and easy 


error-free operation at a busy 
measuring site. 

The RTP-650A is therefore a 
system in itself. But the value 
doesn't stop there. The GPIB port 
makes it PC compatible for 
machine-to-machine exchange of 
artificial intelligence to let you freely 


Video Cassette Data Recorder 
RTP-650A 


J 





configure a fully computerized data 
acquisition and processing system. 

The RTP-650A provides seven 
tape speeds and covers DC to 
40kHz at 76.2 cm/sec (two times 
the IRIG FM wideband group 1) 
while direct and PCM modes are 
available simply by replacing 
amplifiers. 

For full details, contact our 
distributors listed below or write 
us directly. 
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ow many times have you 
heard that phrase? Yet 
time and time again we 
‘ansistor level MOS/VLSI 
leers USINg SUCH UuNsOphis- 
‘d tools that it's a wonder 
can design a working chip 
Everyone knows that an 
1eer will Oroduce better 
jns in less time given the 
tools. 
That's what SILOS™ 
Tec’s Logic Simulator, will 
you; the right tool for 
/VLSI design. 


WE GIVE YOU 
AL WORLD MODELING. 
Nhen it comes right down 
he most efficient model is 
dat looks and acts like the 
vorld — the actual circuit. 
» yOu design with real phys- 


POWERFUL MODELING 
ELEMENTS: 
Vodels high level 
‘unctions such as gates, 
20Ms, RAMs and PLAs as 
nell as lower level 
9rimitives like transistors, 
‘esistors and capacitors. 
3idirectional signal 


EXPANDED MODELING 


¢ Our unique 12+4 state 
concept — three logic 
“levels” (low, high and 
unknown), each with four 
possible “strengths” 
(supply, driving, resistive 
and high 2), allowing ¢ Interactive or batch logic . 


ical devices, you want a 
simulator that can model those 
accurately. SILOS allows you to 
accurately combine transistor- 
level devices and high-leve! 
functions in the same simulation. 
WE GIVE YOU 
MEANINGFUL FEATURES. 

Features are important only 
if they allow you to mode! the 
real world in a flexible and use- 
able way. 

Some simulators give you a 
lot of features because they 
need to disguise their inability to 
model reality. SILOS gives you 
the features you need to get 
your job done accurately and re- 
liably with a model that looks 
and acts like your design. 

WE GIVE YOU SERVICE. 

We can’t promise an instant 


SILOS™ FEATURES INCLUDE: 


STATES: 


collapsing; stat 
Mm 


reporting. 


stical graphics outputs. 
sampling and controlability 


EASE OF USE: 
at h 


solution to your problems. But 
we Can promise that we'll ad- 
dress your needs within 4 hours 
of your call, if not immediately. 

We believe that service is 
not a sometime thing. We be- 
lieve that helping our customers 
should be an ongoing service, 
and we deliver that service be- 
fore, during and after the sale 
both directly and through our 
growing network of OEMs and 
Distributors. 

Our support people include 
experienced design engineers 
who understand your needs and 
can help you with design model- 
iNg problems. 


WE GIVE YOU EXPERIENCE. 
The people at SimuTec 
Started the software simulation 
revolution more than 15 years 


all the network states prior 
to time-dependent 
simulation. 

Logic analyzer type 


COMPATIBILITY: 
SILOS Interfaces to the 
most advanced 
complementary packages, 







ago and have since developed 
increasingly mature design 
tools with programs like: AS- 
PEC™ LOGIS™ and ILOGS™ 
Today, we combine that experi- 
ence in SILOS™ 

Equally important is the fact 
that more established MOS/ 
VLSI design companies have 
used our products for more 
years than they've used all 
of our competitors’ products 
combined. 

No other company under- 
stands your engineers’ real 
world problems while offering 
the features, the service and the 
experience that we can. We 
stand ready to give you the 
modeling capabilities you need 
now and in the years ahead. 

SILOS” SIMUTECS 
LOGIC SIMULATOR. 
Turn to us for the right tools 


f to do the tough part of your design. 


SimuTec™ Simulation Software 


for Electronics 





dropagation, charge 
Jecay, charge sharing, 
7ero or finite delays, 
spike and instability 
Centification. 

Allows addition of 

iser- definable functional 
olock subroutines. 





wired-AND and wired-OR 
configurations. Added to 
this is our “Unset” state 
and three decay states. 


FAULT SIMULATION: 


¢ Enhanced concurrent fault 


simulation handling both 
unidirectional and 
bidirectional circuit 


and switch leve 
simulation; Simulation 
history storage and restart 
Capability; Versatile macro 
definitions with deep 
nesting capabilities; 
Automatic verification of 
the logical consistency of 


such as ECAD™ Mentor 
Graphics™ Chromatics™ 
Corydon Technology™ 
Daisy™ and Silvar-Lisco™ 
Available for installation on 
most 32 bit mainframes 
and most popular 
workstations. 






Incline Village, NV 89450 
® (702) 831-1399 
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MS710A Spectrum Analyzer 
For fewer errors, an internal 
tracking pre-selector keeps dis- 
tortion down. And peak signal 
search and half-screen shift let 
you locate the desired signal 
spike sooner. 

The MS710A covers the entire 
spectrum from 100kHz to 
23GHz, so there’s no need to 
overload your bench with 
instruments. 

And it’s ergonomically designed 
for no eyestrain and fewer 
headaches in operation. Push- 
buttons handle signal averaging 
for noisy or low-amplitude sig- 
nals. And digital storage keeps 
the display flicker free. 
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MS610A Spectrum Analyzer 
The MS610A automatically sets 
all measurement conditions at 
optimum values — you Just set 
frequency, reference level, and 
frequency span. And that saves 
you time and cuts errors in 
measurement. Two keys, 
COUPLED TO REF, and 
COUPLED TO SPAN, set all 
measurement parameters, So 
fewer dial operations are 
required. 

And like the MS710A, it’s smal- 
ler and more portable than 
ever. So you get full console 
performance in a personal, port- 
able tester. 

The test of the best is still the 
name Anritsu. Contact Anritsu 
today for more information. 





nricsu 


ANRITSU ELECTRIC CO., LTD. 10-27, Minamiazabu 5 chome, Minato-ku, Tokyo 106, Japan Phone: (03) 446-1111/Telex: 0-242-2353 ANRITSU ELETRONICA S.A. Av. Passos, 91-Sobrelojas 204/205-Centro 
20.051-Rio de Janeiro-Ru, Brasil Phone: 221-6086, 224-9448 Telex: 2131704 ANBR ANRITSU AMERICA, INC. 128 Bauer Drive, Oakland, NJ 07436, U.S.A. Phone: 201 337-1111 Telex: 642-141 ANRITSU OKLL 
ANRITSU EUROPE LIMITED Thistle Road, Windmill Trading Estate, Luton, Beds, LU1 3XJ, U.K. Phone: (STD0582)418853 Telex: 826750 ANRSEU G ANRITSU ELEKTRONIK GmbH Unhlandstrasse 9, 400 
Dusseldorf 1, F.R. Germany Phone: (0211) 682424 Telex: 8584904 
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Newsletter, 11 

IBM muscles into long- 
distance phone business 
through stake in MCI 


integrated circuits, 16 
Honeywell achieves 
complementary logic circuits 
in GaAs using selective 
implants in undoped layers 


Semiconductors, 17 
RCA and Sharp join forces on 
a $200 million automated IC 
plant across the river from 
Portland, Ore. 


Software, 18 

Digital Research awaits a fix 
on the 80286 to write a PC- 
DOS front-end module for 
Concurrent DOS 286 


Home computers, 19 
Microsoft and friends (mostly 
Japanese) upgrade the MSX 
with better graphics and one- 
way CP/M compatibility 


Components, 19 
Surface-mounting technology 
can trap the unwary 
engineer, experts warn at 
Nepcon East 


Trade shows, 22 





Special Report: the rush into expert systems, 54 
Armed with a growing arsenal of software-development tools, 
corporations, government agencies, and the military are 
eagerly seeking to exploit this artificial-intelligence 
technology. The trick is to integrate these crude AI programs 
with existing computer applications. 

Cover photograph by Paul Aresu 
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PC gear roundup, 63 
Undeterred by a soft market, 
makers of multifunction 
add-on cards for the IBM PC 
used New York’s PC Expo to 
show how easy it is to 
enhance IBM’s workhorse 
Avionics displays, 65 
Even bright sunlight cannot 
wash out the cockpit 
instrumentation display that 
Alhed Bendix Aerospace built 
using Tektronix’ bright CRT 


Test equipment, 66 
Philips International B.V. will 
push its multistandard TV 
testers into the U.S., where 
the market is considerably 
larger than at home 


Integrated circuits, 66 
Two microcomputer chips 
with onboard EPROM are 
programmed in only 7% of 
the time required by 
conventional EPROMs 
Communications, 67 
Controller manages nets with 
up to 8,000 modems 

IC equipment, 67 
GCA’s new etcher handles 
chlorine-related chemistries 






























TECHNOLOGY TO WATCH 


Single data base integrates VLSI design, 60 

A new set of software tools for Apollo work stations, 
developed by Clarity Ltd., a young Israeli firm, speeds the 
design of full-custom integrated circuits by effortlessly 














The computer shows go on 
despite the industry’s woes 
but with noticeably less 
gusto than before 


Semicustom ICs, 23 


Software, 68 
With integrated package, PC 
users manage factories 


Computers, 69 










linking schematic capture to simulation and layout. 


PROBING THE NEWS 


Unix, DOS: dual operating systems catch on, 28 
Interested parties have spent nearly a decade jousting over 
which microcomputer-based operating system should be the 
industry standard. Now it appears that versions of MS- or PC- 
DOS and Unix, running on a single computer, are the choice. 


Is Kendall Square becoming Silicon Square? 45 
In the rapidly developing Kendall Square area in Cambridge, 
Mass., where everybody wants to be near the Massachusetts 
Institute of Technology, dozens of electronics and related 
firms have turned the neighborhood into a booming 
commercial technology center. 


The ‘smart house’ idea draws builders, 48 

Proponents of a unified power-and-signal wiring system for 
the home, designed to replace venerable 120-V ac electrical 
circuits, describe it as an idea whose time has come. 





Zymos shows what it can do 
with standard cells by 
putting a PC AT (almost) on 
a single chip 


Companies, 26 
Datapoint, still trying for a 
turnaround, sues its 
erstwhile president, John 
Butler, for allegedly helping 
an outsider’s attempt to take 
over the firm 


News briefs, 27 

AT&T reaches out to IBM 
computers; Siemens launches 
college programs; Mostek 
parent takes over plant; 
French ready computer- 
translation system; Raytheon 
wins Milstar contract 
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IBM PC AT look-alike tops 
the original in speed 


Microsystems, 70 
Array processor gets its 
speed from AMD’s 29325 
arithmetic processor 


CAD, 70 
Design station builds 
pe-board test fixtures 


DEPARTMENTS 


Publisher’s letter, 5 
Meetings, 8 

Diary, 15 

Players, 50 

Bottom lines, 51 
Electronics index, 74 




























Ph. Engineers and Scientists, 


Recent Grads, Experienced Pros, 
NUSC Wants Both. 


The research opportuni- 


ties for Ph.D.’s at Naval Under- 


water Systems Center } are 
unique and | 
waiting for you 
if you have 

the following 
disciplines and 
special training. 
Physicist 

who knows— 
Electromag- 
netic Theory, 
Scattering The- 
ory, Acoustics— 


Theoretical Emphasis /Numer- 


ical, Materials Research (pol- 
ymers), Electromagnetics 
Applied, Systems Theory & 
Practice, Artificial Intelligence 








Mechanical Engineer who 


and Classical Hydrody- 
namics. 

Electrical Engineer knowl- 
edgeable in— 
Signal Process- 
ing, Underwater 
Communications, 
Radio Frequency 
Theory & Prac- 
tice, Materials 
(Piezoelectricity 
R.f.), System 
Science, and 
Large Scale Elec- 
tronic Systems. 


principal research, develop- 
ment, test and evaluation 
center for Submarine weap- 
ons systems. NUSC is the 
technological edge that gives 
the Navy the tactical and 
Strategic edge in combat sys- 
tems that are so vital to our 
national defense. 

If you're ready for chal- 
lenge, immediate respon- 
sibility and freedom to be 
innovative and creative, we'd 
like you to join the Center’s 
laboratories at Newport, 
Rhode Island or New London, 
Connecticut. 

Contact us now at Naval 
Underwater Systems Center, 
Personnel Staffing Division, 
EW, Newport, Rhode Island 
02841-5047 or call 
(401) 841-3585. 


knows—hydrodynamics 
(Classical and Turbulence) 
Engineering Mechanic with 
a background in—Material 
Science and Structural 
Analysis. 
Applied Mathematician 
skilled in —Mechanics, Struc- 
tures and Fluids, Numerical 
Hydrodynamics, and Systems 
Science. 
Chemist familiar with—Solid 
fuels, Battery Chemistry, Pie- 
zoelectricity and Ceramics. 
At NUSC you'll be 
teamed up with the Navy's 
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want to call your attention to a new 

section of the magazine called Tech- 
nology to Watch. Under this heading, 
each week we will bring you timely, in- 
depth reporting on what our editors 
deem to be the most important and inno- 
vative developments in_ technology, 
wherever they may come to light. 

The subjects of these articles will 
range from new devices and processes 
to complete hardware and software sys- 
tems. They may involve an important 
new product or significant research and 
development. In all cases, our editors 
are primed to give enough details and 
analysis so that busy technical manag- 
ers can assess the development’s impact 
and understand how it works and why 
it’s important. 

This week’s entry is a good example, 
and it demonstrates how fast we turn 
around these stories. Late in May, News 
Editor Jesse Leaf visited Clarity Ltd. in 
Israel and heard of its plans to an- 
nounce a new VLSI design tool set in 
the U.S. in early July. He brought back 
details that persuaded our technical edi- 
tors of the significance of Clarity’s 
achievement. Senior Editor Jeremy 
Young set up an interview with Clar- 
ity’s principals on their visit to New 
York only a week before the issue 
closed. The result is the exclusive story 
on p. 60. 


WW: sent editorial assistant Ann Ja- 
cobs over to the PC Expo at the 
New York Coliseum and, in addition to 
the New Products roundup on p. 68, she 
provided this background: 

PC Expo didn’t fill all the space the 
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New York Coliseum has to offer, but 
there was a family feeling of “y’all 
come” that made roaming the aisles, 
with their ill-fitting carpets, a pleasure. 
Hard sell was there, all right, but plenty 
of exhibitors and visitors just seemed to 
be hanging out. Perhaps because this 
show was more focused than some oth- 
ers, everyone’s interest in the products 
was sharpened—everyone there was a 
potential customer. 

The booths ran the gamut from 
AT&T’s power tower—black on black 
and planted aggressively at the head of 
the escalator to the main exhibit floor— 
to Tallgrass Technology’s South Seas 
hideaway, approached over a bridge, 
which carried out the jungle motif amid 
potted dracaenas, bamboo furniture, and 
a couple of stuffed hornbills. Other ex- 
hibits sank their roots in the Bauhaus or 
Alexander Calder. 

When PC Expo moves over to New 
York’s Jacob Javits Convention Center 
next year, it will undoubtedly enjoy 
such amenities as better elevators and 
maybe a more accessible convention of- 
fice, better signs (trying to coordinate 
the floor map in the book with the posi- 
tion of the booths was an exercise in the 
fifth dimension), and permanent press 
quarters equipped with telephones and 
typewriters. 

But it will be hard to forget images 
from the Coliseum such as the hot-dog 
stands, cities of refuge where an exhibi- 
tor could lean against a concrete-block 
wall and munch a pale pink hot dog in 
one hand and sip gray coffee from a 
paper cup in the other—utterly, blessed- 
ly, ignored. 
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“Whats on your mind, Jerry?” 
‘T'm worried. Marketing wants us 
to develop a UNIX based system 
thats way ahead of everyone else.” 


‘What’ the problem2” 
“They want more thanjust another 
microcomputer They want a 
supermini at a micro price.’ 


And, as usual, they need it 

yesterday.” “Which means we have to develop 
the hardware and software 
at the same time. And it got to 
have virtual memory and full 
floating point operations.” 


















“Can we do 1t2” 
“Only uf we use the Series 832000 
microprocessor family.” 


‘What's the risk?” , 
“The only risk ts if we don't use tt.” 


hight this minute, more 
than 300 of your competitors 
are using the Series 32000 
to beat you to market. 


Of all the 32-bit ase because it performs like a ‘super: ae 2 = 
available today, only one delivers miniand runs true UNIX™software, 
the total solution that gives your Series 32000 will put your new A sees 








new products the competitive. ___ products far ahead of the Shi bee 
- | edge. Ours. i tion. The only worry you'll face is. 
ce That's why almost halfthe- ..- ifyoudontuse it... > * : 


Fortune 500: companies planning ~ “For all the facts, write to: Sie 
32-bit products are already using — Series 32000, MS 93. BOO eee x 7 
the Series 32000™family. To say... - National Semiconductor : 
nothing of the hundreds of smaller 2900. Semiconductor Dri e 
OF 0. Box pee 
















‘companies also using Series — 
32000 in pursuit of new. markets. 
-Like-your-market.. <--> 

Because Le sonia Series. 






















*Interference 
suppression 
capacitors 


with the following safety marks: 
VDE 0565-1 class X2 (Germany), 
SEMKO (Sweden), SEV (Switzerland), 
OVE (Austria) and DEMKO (Denmark) 


WIMA have manufactured ,,mains’ 
capacitors for more than three decades. 
The WIMA MP 3-series, is the product of 
long experience and bold innovation. 
Particular attention was directed to 
formulating the production processes to 
ensure a high ionisation inception level - 
ionisation is the principal cause of failure 
in capacitors connected to ,,mains’ 

or 250 V.r.m.s. supplies. The WIMA MP 3 
metallised paper series is available in 
250 V.a.c. and 275 V.a.c. (VDE 0565-1 
safety mark only) ratings, the latter being 
recommended where mains transients 
are greater and more persistent than 
normal. The structure is self-healing 

for long-term reliability. The epoxy resin 
case is non-combustible and provides 
excellent humidity resistance, The 
ranges extend from 0,01 uF to 0,47 uF. 
Interference suppression is a popular 
application for the WIMA MP 3. Ina 
nutshell, another cost-effective and 
supremely reliable capacitor 

from W : 


Representatives for USA 
(excluding Southern California): 


THE INTER-TECHNICAL GROUP INC. 
WIMA DIVISION 

P.O.Box 23 - Irvington 

New York 10 533 - (914) 591-88 22 


And for Southern California: 

TAW ELECTRONICS INC. 

4215 W. Burbank Blvd., Burbank 
California 91505 - (213) 8 46-39 11 


®Registered Trademark of Company 
WILHELM WESTERMANN :: Speziaivertrieb 


elektronischer Bauelemente - P.O.Box 2345 - 
D-6800 Mannheim 1 - Federal Republic of Germany 
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CAEDEX ’85—International Confer- 
ence and Exposition on CAE Work- 
station Technology, CMP Publications 
Inc. (Access Conference Associates Inc., 
P.O. Box 160, Gaithersburg, Md. 20877), 
Long Beach Convention Center, Long 
Beach, Calif., Aug. 20-28. 







AACC Trends ’85 Conference, Associ- 
ation of Agricultural Computing Compa- 
nies (Cara Doyle, 146 E. Milwaukee St., 
Jefferson, Wis. 53549), Abbey Hotel, 
Fontana, Wis., Aug. 1-2. 























International Symposium on New 
Directions in Computing, Institute of 
Electrical and Electronics Engineers 
(New Directions in Computing, P.O. Box 
639, Silver Spring, Md. 20901), Norwe- 
gian Institute of Technology, Trond- 
heim, Norway, Aug. 12-14. 











14th International Conference on 
Parallel Processing, Pennsylvania 
State University and IEEE (IEEE Com- 
puter Society, P.O. Box 639, Silver 
Spring, Md. 20901), Pheasant Run Re- 
sort, St. Charles, Ill., Aug. 20-23. 




























Ausgraph ’85, Australasian Computer 
Graphics Association Inc. (P.O. Box 29, 
Parkville, Victoria, Australia 3052), 
Crest International Hotel, Brisbane, 
Australia, Aug. 12-16. 








Worldesign ’85/ICSID USA, Industri- 
al Designers Society of America, (De- 
sign Foundation, 1860 Beverly Rd., 
McLean, Va. 22101-3671), Sheraton, 
Washington, Aug. 20-24. 













Computer Graphics ’85 East, Nation- 
al Computer Graphics Association (8401 
Arlington Blvd., Fairfax, Va. 22031), 
Bayside Convention Center, Boston, 
Aug. 18-15. 













Advances In Impactless Printing, In- 
stitute for Graphic Communication Inc. 
(875 Commonwealth Ave., Boston, Mass. 
02115), Holiday Inn on the Beach, Mon- 
terey, Calif., Aug. 25-27. 














Second International Forum on Mi- 
cro-Based CAD, Autodesk Inc. (Colora- 
do State University, Department of In- 
dustrial Sciences, Fort Collins, Colo. 
80523), Colorado State University, Fort 
Collins, Aug. 14-16. 


VLSI ’85 International Conference, 
International Federation for Informa- 
tion Processing (Business Center for Ac- 
ademic Societies, 4-16 Yayoi 2-chome, 
Bunkyo-ku, Tokyo 118, Japan), Keidan- 
ren Kaikan, Tokyo, Aug. 26-28. 








































Seventh Conference of The Cogni- 
tive Science Society, Cognitive Sci- 
ence Society (1845 S. Elena Ave., Redon- 
do Beach, Calif. 90277), University of 
California at Irvine, Aug. 15-17. 











Seventh International Symposium 
on Computer Hardware Description 
Languages and their Applications, 
International Federation for Informa- 
tion Processing et al. (Tohru Moto-oka, 
University of Tokyo, Hongo, 7-chome, 
Bunkyo-ku, Tokyo, Japan), Keidanren 
Kaikan, Tokyo, Aug. 29-81. 











29th International Technical Sym- 
posium on Optical and Electro-Opti- 
cal Engineering, Society of Photo-Opti- 
cal Instrumentation Engineers (P.O. 
Box 10, Bellingham, Wash. 98227-0010), 
Town and Country Hotel, San Diego, 
Aug. 18-23. 









SEMINARS 










Unix/Xenix Seminar, Center for Ad- 
vanced Professional Education (1820 E. 
Garry St., Suite 110, Santa Ana, Calif. 
92705), Registry Hotel, Bloomington, 
Minn., Aug. 5-6; Marriott Inn-Hast, 2124 
West Hamilton Rd., Columbus, Ohio, 
Aug. 7-8. 





28th Midwest Symposium on Cir- 
cuits and Systems, University of Lou- 
isville (Electrical Engineering Depart- 
ment, University of Louisville, Louis- 
ville, Ky. 40292), The Galt House, Louis- 
ville, Aug. 19-20. 
















Fiber Optic Communications Sys- 
tems, University of California, Santa 
Barbara (University of California Exten- 
sion, Santa Barbara, Calif. 93106), Engi- 
neering Building, UCSB, Aug. 5-9. 







International Machine Tool Re- 
search Forum, National Machine Tool 
Builders’ Association (7901 Westpark 
Dr., McLean, Va. 22102), Hyatt Regency 
O’Hare Hotel, Chicago, Aug. 20-21. 










ESD Control Course, SAR Associates 
Inc. (RR 2, Box 500, Rome, N.Y. 18440), 
Marriott Hotel, Pittsburgh, Aug. 6-7. 






Eighth International Conference on 
Production Research, Internationa! 
Foundation for Production Research et 
al. (Fraunhofer Institute for Production 
Technology, Nobelstrasse 12, P.O. Box 
800 469, 7000 Stuttgart 80, West Germa- 
ny), University of Stuttgart, Stuttgart, 
Aug. 20-22. 





















Fiber Optics Markets, Information 
Gatekeepers Inc. (Bob Casey, Informa- 
tion Gatekeepers Inc., 214 Harvard 
Ave., Boston, Mass. 02134), Logan Inter- 
national Airport, Boston, Aug. 21. 
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Insulation displacement 
contacts 
for flat cables 


Shroud tin-plated 
ensures correct mounting 


Insulation displacement 
contacts 

for round cables or 
discrete wires 


Spring clips on pin connectors 


ensure ground contact 
between the pin-contact and receptacle connecto 5 


Electronic development engineers expect high 


quality at low cost from modern connector systems. 


For this reason high demands are made of the 
various individual components. 


With SBM 383 subminiature connectors Siemens 
offers a wide range of economically priced products. 


@ A variety of applications 

Applications for SBM 383 connectors are found in 
telecommunications, text and data processing, 

as well as in test engineering and instrumentation 
and control. They are employed as rack and panei 
connectors, cable connectors and equipment 
connectors. 


Contacts you can rely on: 


@ A variety of termination styles 
The connectors are available with terminals for 
soldering, wave-soldering (straight and angleq), 
insulation displacement and crimping. 


SBM 383 connectors are compatible with all 
commercially available SBM connection systems 
and comply with the latest IEC draft standard 48B 
(Germany) 99 at requirement levels 2 and 3. With 
polyester as the insulation material, good tempera- 
ture stability is achieved. 


Should you wish further information, please write to 
Siemens AG, Infoservice 143/1128, Postfach 156, 
D-8510 Furth. 


Electromechanical components from Siemens 
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icroprocessors 





Electronic 


PHILIPS 


components 


and materials 


we're Europe’s No. 1 (World No. 4 in 8- e)it 
controllers (source: Dataquest Nov. 30th 1984 


we Offer total 8-bit performance in NMOS and 


systems know-how than any other 


* 3 2 : x4 } 





We're bringing new, powerful microcontrollers 
and processors with revolutionary 


architectures. And more! So keep your eyes on 
Philips! 





PHILIPS 











Enter the new era of 





MICROSYSTEM DESIGN 


MICROPROCESSOR SYSTEMS: Software and Hardware Architecture 
delivers a wealth of information about microcomputers, peripherals, networks, 
signal processing and software, that leads the field in the 80's! 


This book is a comprehensive collection of technical articles, carefully detailed 
and presented, in exclusive reprints from Electronics Magazine. 


Corporate Managers, Project Managers, Design Engineers, Market 
Managers: MICROPROCESSOR SYSTEMS: Software and Hardware 
Architecture is one book for all! 


Six knowledgeable chapters examine: 


e Significant trends in the development of new software 
systems and applications 

e Technical articles on the manufacture of new 
microprocessors 

e Approaches to memory management used by major chip 
manufacturers 

e Conveniences of peripheral chips 

e Alternative network methods from Ethernet to token- 
passing protocols 

e Modular procedures for making digital signal processing 
systems 


Engineers - Save precious time by eliminating a cumbersome series of 
software instructions. 


Directed chiefly at design tactics, MICROPROCESSOR 
SYSTEMS: Software and Hardware Architecture helps you 
avoid errors and overcome all your architectural problems. 
e Brings you the needed simplicity of design, 
without sacrificing performance of the finished 
system 
e Offers a means of tapping microsystems into 
the power of mainframe machines 
e Recounts major breakthrough in dedicated chips 
that handle math operations in record time 


Here it is - 






Edited by Stephen Evanczuk, 
Microsystems & Software 
Editor, ELECTRONICS 


In one resourceful volume, MICROPROCESSOR 
SYSTEMS: Software and Hardware Architecture 


lets you understand: 


Functions of hour end microprocessors and 
controllers 


Key microprocessors that trigger the personal 
computer revolution 


The importance of dedicated chips more 
sophisticated than mainframes of yesteryear 


Significant aspects of microcomputer software 
Efficiency of peripheral-control chips 


MICROPROCESSOR SYSTEMS: Software and Hardware Architecture - Let it design for you! 


Don’t be left in the dark: MICROPROCESSOR SYSTEMS: 
Software and Hardware Architecture illuminates the design 


process of an ever changing industry. 


| OO Bill me (postage, handling & tax will be 


| added) NOTE: All orders under $30 will be 


| sent a pro forma invoice requiring 
i prepayment. 


McGraw-Hill knows you will be satisfied, but if for 
some reason you are not, there is a ten-day 
money-back guarantee that applies on all books. 


Allow four to six weeks for delivery. 


| MC GRAW-HILL PUBLICATIONS CO. an | 
| Attn: ECC ip to: l 
| McGraw-Hill House l 
Don’t delay - order your | Maidenhead, Berkshire SL6 2QL Name l 
England 
copy today! | (Tel. (0628) 23431: Telex 848640) Company | 
| Send me copy(ies) of | 
MICROPROCESSOR SYSTEMS: Software and Street Address 
Use the coupon OF send Hardware Architecture for $21.95 each. (US. | 
in your company pu rchase residents please include local sales tax). City State Zip | 
O Payment enclosed (postage & handlin 
order. las ene peed 9 Country | 
| 
| 
i 
—_d 


[ O Bill my company. Purchase order is attached. 


4E 
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DESIGN PROBLEMS? 


CIRCUITS AND SOFTWARE 


FOR 


ELECTRONICS ENGINEERS 


focuses strictly 
on design problems! 





Access stimulating, clever ap- 
proaches that can speed your 
creative design concepts. 


This indispensable source con- 
tains hundreds of circuit sche- 
matics, block diagrams and 
computer programs that are con- 
veniently organized into 25 vital 
categories by function. 


Design appropriate circuitry to 
meet challenging specifications. 


Save time by adapting proven 
circuits and software to a wide 


‘range of applications. 


Save money and increase pro- 
ductivity by avoiding costly de- 
Sign errors. 


Don't take the chance of being 
less than on top of the latest cir- 
cuitry developments. 


ORDER YOGR COPY NOW! 


I Electronics Magazine Books 


ea ie 


L_ 


P.O. Box 5414 
Hightstown, NJ 08520 


WN: 
or 


ho 
McGraw-Hill Int’l. Pub. Co. [gf fl 
Attn: ECC 

McGraw-Hill House 

Maidenhead, Berkshire SL6 2QL 
England 


Send me 

for $19.95 each. 
__] Payment enclosed 
L] Send proforma invoice 


copy (copies) of R370 


Name 
Company 
Street Address 


City. ————s State 
Allow 4-6 weeks for delivery. 
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Anew 
generation 


Two cost-effective simple solutions 
to fiber-optics alignment and 
spectral measurement problems. 


mikKrobot” 





spektratest” 





Kaptron’s mikrobot and spektratest will take you a 
step ahead in fiber-optics manufacturing or quality 
control. Our fully automated instruments assure 
precise alignment, accurate measurement and greater 
production yield. 


For complete specifications and order information, 
contact Kaptron now. 


Kaptron, Inc., a leader in fiber-optics singlemode 
and multimode couplers, fixed attenuators, NTT FC 
pigtailed connectors, WDMs, and bypass switches. 





KAPTRON INC. 
3460 W. Bayshore Rad. 
Palo Alto, CA 94303 





(415) 493-8008 
Telex #220883 TAUR 
Circle 9 on reader service card 


KAPTRON 


“A Crowntes Company 











[ Output Volage | Output Current | Price 



















Gives You More 


In 10 and 30 SCR 


High Power 
DC Power Supplies! 


@ More Watts per $... for the BEST PRICE/ 
PERFORMANCE VALUE in SCR type power 
supplies anywhere! 


m More Power per Cubic Inch . . . to conserve 
vital space. 


m More Models ... 101 models to select from 
to give you exactly what you need. 








@ More Reliability .. . backed by a 5 Year 
Warranty on both parts and labor and world 
wide service. 


m Plus... everything you expect from the 
leader in SCR High Power DC Power Supplies. 
Compliance to VDE-875 Level N and VDE- 
871 Level A for line conducted RFI ¢ Fully 
Programmable e Local or Remote Sense ¢® High 
Efficiency ¢ Fully adjustable from 0 to max. 
value « CV/CC Automatic Cross-over ¢ Fan 
Cooled — FOR GREATER RACKING DENSITY 
... and much, much more. 





Output Voltage | Output Current | Price 
0-300 
0-500A__| $2800 


0-20V 


TCR 120-T40 0-120V 
TCR 500-T5 0-500V 





To order or obtain more information, CALL TOLL-FREE 800-631-4298.* or contact: 


‘ ELECTRONIC 
(Sin) MEASUREMENTS 


Circle 10 on reader service card *In NJ, AL, Hl and Canada, call 201-922-9300. 






ELECTRONICS NEWSLETTER 


OOST NEARS FOR COMPLEX-SYSTEM PROGRAMMERS » 


ve long years of pre uct development, a Sunnyvale, Gailif.., sine 
d Rational is reportedly close to announcing an innovative software- 
ment system that could speed up the writing of Ada code for complex 
ee one to two orders: of toe Sources say the new oo iS 













ene between iBM caro and MCI Communica. 
epartment and Federal Communications Commis- — 
: [ in an initial 16% share of the No. 2 long- distance | 
ier while MC! would ure. debt- free most of the assets and operations 
BM's partially owned Satellite Business Systems venture. Under the terms. 
—~————sCOf ine agreement announced last week in Washington, MCI will give IBM 45 
million shares and an option to increase its MCI ownership to 30% over the _ 
next three years. In exchange, IBM would assume all of SBS’s outstanding | 
— debt—which totaled $400 million—and turn over to MCI three SBS satellites, 
21 switching centers, and more than 200, 000 customers. IBM, which has also 
agreed to buy the 40% stake in SBS owned by Aetna Life & Casualty Co., will 
_ retain three satellites and the SBS Real Estate Communications Corp. unit, in 
McLean, Va. 
Though IBM said it would ne ecg its MCI holdings peyorc 30% without 
- MCI s approval, there was immediate speiaie) about suc a move. _ ney 












poboeoeg 





















oes Harry Edelson of Edelson Technology Pariners. Saddle Brook, N.J. IBM 
initially purchased a 15% stake in Rolm Corp. and then acquired the rest of 
_ the telecom-equipment maker. ‘‘I think, long term, IBM will still take all of | 
_ MCI,” concurs telecommunications analyst George Dellinger, of Washington 
_ Analysis Corp. Moreover, Edelson sees the merger as the completion of an 
_ cay triad that includes part of Intel Corp. and ownership of Rolm. 
‘The key to distributed data processing is long-distance transmission 
- neers, industry observers say. The merger will provide IBM with access to. 
Mw s extensive optical- -fiber and digital- microwave network, thereby making 
IBM a formidable competitor for AT&T Co. “It’s obvious that [IBM] targeted 
telecommunications to augment their business,”’ says Edelson. But IBM vice 
_ chairman Paul J. Rizzo plays down the deal’s competitive aspects. ‘'l find it 
_ hard to believe that by this move we are going to go to the heart of AT&T’s 
business,” he said at the news conference. 
Rizzo says IBM decided to seek an SBS-MCI merger rather than continue 
_ to pour substantial amounts of money into SBS over the next three years to 
make it profitable. ‘We would prefer to put that extra investment into MCI 
rather than SBS.” IBM, Aetna, and former partner Communications Satellite 
Corp. have spent $1.3 billion on 11-year-old SBS, but the firm has yet to turn 
a profit. Rizzo says possible future ventures between IBM and MCI may 
include “large, complex telecommunications bids’ to provide government 
agencies with complete networks. 
MCI initiated business talks with IBM two months ago because ‘we Saw 
combinations taking place in the [telecommunications] industry,’ says MCI 
chairman William G. McGowan. Characterizing the merger as “an enhance- 
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ELECTRONICS NEWSLETTER 


ment of competition | in the telecommunications industry,’ McGowan says that 
MCI would begin linking SBS to MCl’s extensive terrestrial network as quickly 
as possible. Though MCI shareholders stand to gain the most from the deal, 
analysts say, the big losers will likely be long-distance carriers such as 
GTE/Sprint, Allnet, and other smaller telecommunications firms that may now 
feel pressure to” follow Mc s lead. | : O 


















JAPANESE CHIP MAKERS TRIM 1985 CAPITAL SPENDING 


apanese Sen eancucior manufacturers plan to cut their feeg 1985 capital 
WS cescing by close to $1.2 billion, according to a survey by the Ministry of 
International Trade and Industry. The survey revealed that the reduction—to a 
1985 total of $2.42 billion—represents a 20.6% drop from 1984. Chip ven- 
— dors” have deferred further oF increases until at least fiscal 1986. UO 


















Gant in video | cassette recorders, RCA Corp., “extremely. con- 
cerned’ about the backlog of VCRs in U.S. eee reports Frank 
| McCann, vice president of public affairs for the New York firm's Consumer 
Division in Indianapolis. Industrywide, between 15 million and 16 million units 
could hit these shores from the Far East in 1985, but projections pin sales at 
only 11 million this year. In response, RCA has already delayed shipment of 
$50 million worth of VCRs from its overseas suppliers. U.S. VCR sales in June | 
were up about 30% over last year—down substantially from the over-60% 
pace the industry has gotten used to, but robust all the same. One positive 
consequence of the downturn could be ‘‘a more orderly market if a slack 
demand for VCRs eliminates some of the 68 brands now competing for their 
share,’ McCann says. A spokesman for Matsushita Electric Industrial Co. 
expresses a different outlook, however. ‘‘All the smaller manufacturers have to 
do is capture a 1% to 1%% share of a market that’s [still] growing at 30% to 
40% in order to stay in business. Big names must work harder to keep their. 
share of a pie that wont be growing as fast as welte used fo. L] 


























INTEL ASKS COURT JUDGMENT ON MICROCODE COPYRIGHT PROTECTION — 


he vitriolic dispute over the sanctity of microcode, which began in Decem- 
ber between Intel Corp., Santa Clara, Calif., and NEC Corp., Tokyo, is 
heating up. Last week, Intel attorneys asked a U.S. District Court judge in San 
Jose, Calif., to determine whether microcode has copyright protection. The 
hearing was the first since NEC, in a suit filed against Intel in December 1984, 
asked the court to decide if NEC had violated copyright laws with its V20 and 
V30 microprocessors, designed to operate in place of Intel's popular 8086 
and 8088 chips. Intel countersued in February, claiming that NEC had indeed ~ 
violated its copyrights with its V-series. ‘‘The problem is that all legitimate 
companies in the industry look at [microcode] as copyrighted subject matter,’’ 
says Gene Cohen, counsel for Intel, pleading for an immediate judgment on 
the issue. ‘““Now NEC has allowed uncertainty to take hold of the industry.” 
The court will probably ask for cross-examination of experts for both compa- 
nies, but it could reach a decision by the end of July. a 


... AND LAYS OFF NEARLY 1,000 WORKERS — : 


Ww" the semiconductor industry undergoing ‘‘the most severe shakeout in 
our industry in over a decade,’ according to chairman Gordon E. 
Moore, Intel Corp. last week said it is laying off almost 1,000, or 4%, of its 
24,000 employees. The Santa Clara, Calif., firm said remaining workers might 
find themselves with seven days off without pay in this year’s third quarter. 0 
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The only electronics directory 
you need... 
1985-86 Electronics Buyers’ Guide 


Now available: 1985-86 Electronics Buyers’ Guide. Completely new listings of 
catalogs, new phone numbers, new addresses, new manufacturers, sales reps, 
and distributors! The total market in a book—three directories in one! 








A McGraw-Hill Publication 
e S ee eee: : i es Son J 
5 ae , : 
‘ Ss 


Directory of products. 
Over 4,000 products, over 
5,000 manufacturers. 


Directory of 
manufacturers. Local 
sales offices, reps, and 
distributors, with phone 
numbers. Number of 
employees and engineers, 
dollar volume, name of 
company contact. 


2. 


Directory of catalogs. 
Includes six post-paid 
catalog inquiry cards for fa 
10-second ordering. a soles Gricos and Bitrnutre 





The only book of its 
kind in the field. 7 
Write to: Regina Hera 
Electronics Buyers’ Guide 
1221 Avenue of the Americas 


If you haven't got it, Sedisieaheaae apichesls — = nial 
. nciose cneckKior: ° Or eacn CO elvered In 
you're not in the market. eae aeaca. | 


¢ $50 for each copy delivered 
elsewhere. (Add $30 for 


To insure prompt delivery | ait mail). 


Make Check payable to: Electronics Buyers’ Guide. 





enclose your check now. 
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We'll put “zero-defect” components in 
your hands on “just-in-time” schedules. 


Custom power supplies and transformers are our business. We'll help 
you design them, then produce them for you in quantity. 


Zero defects means they’re guaranteed first quality. “Just-in-time’” delivery 
keeps your inventory costs down; matches stock to your production 
line needs. 


Tell us your needs. Our experienced engineering staff will come back with 
the complete answer — including a prototype— using state-of-the-art 
technology. And they'll come back fast. 


Save time and money. Let Basler help. 


Transformers —single or 
multi-phase, to 1.5 MVA, 


1000 Hz, 20 KV. 


Power supplies —< 
for all jobs, including 
transmitters. 


Basler Electric 


Send for our free Design Ideas Dept. EW , Highland, IL 62249 USA 
portfolio today. 618-654-2341 TWX 910-996-2522 


Find out more about Basler. 


BMP-4150 


Circle 14 on reader service card 











THE ONE AND ONLY BOOK OF ITS KIND!... 


The new, Second Edition of the most complete, definitive and up-to- 
date compilation of data on the reliability experience of nonelectronic 
parts ever assembled under one cover... 


NONELECTRONIC 
PART RELIABILITY 
DATA, 1981 


@ Failure rates, failure modes and mechanisms 
@ Generic failure rates for diverse environments 

e Data on sixty major part families . . . Hundreds of detail line entries 

e Far exceeds the scope of RADC-TR-75-22 and NPRD-1. 280 pp. 

® Switches, relays, connectors, IC sockets, LEDS, NiCd batteries, etc... . 
@ Ordering No. NPRD-2. $60 per copy ($70 non-U.S.), prepaid 















MPS eC TRON page, | 
REMARIL Ty pap | 











I 


2 
5) Reliability Analysis Center 


RADC/RBRAC e Griffiss AFB, NY 13441 e Tel. (315) 330-4151; Autovon: 587-4151 


RAC is a DoD Information Analysis Center Operated by IIT Research Institute 


14 Circle 15 on reader service card 
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July 29 issue 





Special Issue: 
Computer-Aided 
Engineering 

Low-cost 32-bit engineering work- 
stations with 32-bit architectures and 
high-performance graphics are 
looming on the horizon. This Special 
Report covers the next generation of 
workstations, plus new trends in 
graphics, processor, and software 
technology. 

The Market | 
$200 million in 1984, $350 million in 
1985—and $1.2 billion expected by 
1988. 

Target Readers 

Engineering managers and techni- 
cally trained corporate managers, 
printed circuit board and integrated 
circuit designers. 


issue Date: July 29, 1985 
Closing for Advertising: July 8, 1985 


VF Electronics 
‘nl Influence Beyond Design 
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THis Electronics week 


eters ne prises ti ee 22), two of the : 


_ ce. which hey | say. wil one conn Such ee as he | atonal | 
Computer Conference in that it will include. 10 to 15 concurrent conferences | 
_ focusing on state-of-the-art technologies across the entire computer industry. | 
_______ the show's purpose is “helping people focus their way into the 1990s,” says | 
—res—e Stanl ley Winkler, chairman of the 1986 meeting. A call for papers. should come |- 
i. _ possibly at the NCC os the week ol July 15. | =. 


_ We a move to purches a company. wean 10. oS its size, Dallas’s Siig _ 
_-——s Seftware Inc. reached an agreement to acquire Informatics General | __ 
_ _ - Corp. for nearly $135 million. The deal to buy Informatics, a Woodland Hills, | 
cal |, software firm, came several Cee after reports surfaced “et Sterling 
Software chairman Sam Wyly 
_. Wyy nad been interested in acquiring ‘assets. fon the San Antonio. Toa | 
- computer firm for his closely held Netamerica Corp., in Dallas, according ioa | 
federal suit filed against ousted Datapoint executive John C. Butler (see p.26). | 
SCA spokesman for Sterling Software says merger efforts with Informatics Ca 
eral had been under way for months, and the timing of the apiece wae 
_ Gs. to the gene oF aN other of 1 Ss business ventures.  . 


turer eC caaetoat Vechncicuies ee ‘announced a recrultad program to 
attract “superachievers,” according to a company representative. “The time 
_ seems. right, as well, in light of engineering cutbacks at other technology 
companies, and in the shortage of opportunities for recent engineering gradu- 
| ates The announcement lifted hiring restrictions adopted just last month. The — 
San Jose, Calif., company currently has 1,839 permanent employees and last 
_ ae oad revenues | in excess oO $200, “om per employee. 


cen 68020 microprocessor ‘and AT&T Bell Laboratories’ Unix operat- 

: Ing system. The computer, called the Tower 32, can support up to 32 

 . interactive users, and will list for $21,900 in a basic configuration that includes 

4 megabyte of main memory and 45 megabytes of disk storage. The an- 
_ mouneement marked NCR S third Tower- en non in eon moms. 


| WEDNESDAY June 26 | 
~~ Amdahl Corp. introduced a pair of  gupercomputers. extending its emily 
of vector processors to four. The Sunnyvale, Calif., computer maker's model 
- 1400 runs at up to 1.14 gigaflops and has 256 megabytes of main memory; 
the model 500 runs at 133 megaflops and has half the main memory of the 
1400... . Computer maker Gould Inc. said it would take a $150 million 


/ special writeoff in the year’s second quarter. Excluding the writeoff, the 
Rolling Hills, Hl. , company said earnings were down 15% from a year ago. LJ 
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HONEYWELL GETS IGFETs 
COOKING WITH GaAs. 





Process points to power-stingy complementary GaAs chips running at n-channel speeds 


Minneapolis 
> eaeati at Honeywell Inc. have 
come up with a process that allevi- 
ates a major stumbling block to produc- 
ing complementary gallium arsenide in- 
tegrated circuits. Within five years, the 
researchers expect, commercial GaAs 
circuits will be possible that match to- 
day’s fastest n-channel GaAs circuits in 
speed but dissipate as little as one tenth 
the power. 

GaAs has won its place in the IC are- 
na because electrons travel in the mate- 
rial about six times as fast as they do in 
silicon, making possible very fast n- 
channel devices. However, adding the 
blessing of low power consumption, as 
has been done with CMOS structures in 
silicon, is not so straightforward. Posi- 
tively charged holes in GaAs have about 
one twentieth the mobility of electrons, 
so speed has to be sacrificed when add- 
ing the p-channel transistors needed for 
low-power complementary chips. 

For this reason, most chip makers 
have shied away from complementary 
structures in GaAs. With Honeywell’s 
announcement, however, a change in at- 
titude seems in the offing. 

What’s more, the upcoming very 
large-scale ICs could be made to take 
full advantage of GaAs’s inherent 


speed. By contrast, chips made with the 
GaAs technologies that are on industry 
pilot lines today would burn up if ex- 
tended to their full speed advantage at 
VLSI densities, Honeywell says. 

In the burgeoning world of GaAs-cir- 
cuit acronyms, Honeywell is calling its 
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new device a HIG FET (for heterostruc- 
ture insulated-gate field-effect transis- 
tor). The firm’s Physical Sciences Lab- 
oratory built its first working HIG 
FETs last March; it expects soon to sign 
a contract with the Wright-Patterson 
Air Force Base Avionics Laboratory to 
develop the technique further. By the 
end of the 16-month contract period, 
Honeywell hopes to be producing 64-bit 


Upcoming VLSI circuits 
could take advantage 
of GaAs’s speed 


RRS es SE eI LE 
HIG FET-based random-access memo- 
ries, says Nicholas Cirillo Jr., supervisor 
of the Honeywell lab’s Gallium Arsenide 
Digital Electronics Section. The Air 
Force research and development con- 
tract could amount to between $200,000 
and $250,000 and is tentatively set for 
signing this month. 

Similar to self-aligned. The HIG 
FET process is similar to the planar 
self-aligned-gate approach used by Hon- 
eywell to fabricate the recently reported 
MOD FETs (for modulation-doped FET) 
that set a record for the fastest semi- 
conductor transistor yet demonstrated 
[ElectronicsWeek, May 18, 1985, p. 19]. 
(The MOD FET is more commonly 
known as HEMT, for high-electron-mo- 
bility transistor, though AT&T Bell Lab- 
oratories refers to its similar technology 
as SDHT, for selectively doped hetero- 
junction transistor.) 
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Paired off. Selective implants in undoped layers of AlGaAs and GaAs achieve the p- and n-channel devices to match CMOS circuits. 


_ WSi SCHOTTKY GATE 


Like Honeywell’s MOD FET, the HIG 
FET relies on an aluminum-gallium ar- 
senide layer grown by molecular beam 
epitaxy atop a similarly formed layer of 
pure GaAs to form a heterostructure 
device. But unlike the doped AlGaAs in 
the MOD FET, the 300- to 500-A-thick 
AlGaAs layer in the HIG FET is un- 
doped. This allows the use of a selective- 
ion-implantation process employing both 
n- and p-type dopants to form the n- and 
p-type transistors in the same circuit. 

Other firms have fabricated similar 
heterostructure-based circuits using n- 
channel FETs alone, says Cirillo. “But 
no one has taken it the extra step by 
also making p-channel devices in the 
same circuit to get complementary log- 
ic,” he states. 

Junction FET. Only one other manu- 
facturer, McDonnell Douglas Astronau- 
tics Co., Huntington Beach, Calif., is 
pursuing complementary GaAs as a 
main approach. The firm is now deliver- 
ing 1-K static RAMs using its comple- 
mentary J-FET (for junction FET) ap- 
proach and is working on 4-K versions 
under a contract with the Pentagon’s 
Defense Advanced Research Projects 
Agency. 

But unlike the heterostructure-based 
Honeywell device, in which the AlGaAs 
and GaAs layers are grown by MBE, 
the J-FET circuits rely on a homostruc- 
ture approach. In this technique, the pn 
junctions are ion implanted in a bulk 
GaAs layer. This means that the already 
slow hole mobility in the J-FET is im- 
peded even further by scattering be- 
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cause of collisions with the dopants 
where the current must flow. 

In the Honeywell HIG FET, by con- 
trast, the current flows in the pure 
MBE-grown GaAs layer. Thus, unimped- 
ed by dopants, both electrons and holes 
can move more rapidly. 

“When we go to a complementary ap- 
proach [in the J-FET], we get lower 
power dissipation, but we also give up 
speed,’ concedes Rainer Zuleeg, a re- 
search fellow at the McDonnell Douglas 
Microelectronics Center. The Honeywell 
approach, he agrees, sounds like a 
promising technique for equaling the 
100-ps gate propagation delays typical 
of n-channel-only GaAs circuits, while 
maintaining low power dissipation. 


At Honeywell, Cirillo says power dis- 


sipation for ICs built with HIG FETs 
could come in at one fifth to one tenth 
that of typical n-channel-only GaAs cir- 
cuits. McDonnell Douglas’s J-FETs hold 
power dissipation to the same range but 
suffer lengthier propagation delays of 
between 250 and 300 ps, Zuleeg 
indicates. 

Discretes so far. To date, Honeywell 
has built only discrete HIG FET circuits 
and HIG FET-based inverter stages us- 
ing 1-um minimum geometries. The firm 
has not yet fabricated ring oscillators 
using HIG FETs, in which actual propa- 


gation delays can be measured. But ini- 
tial HIG FET circuits have exhibited p- 
channel transconductance of 28 millisie- 
mens per millimeter at room tempera- 
ture and 59 mS/mm at 77 K, Honeywell 
reports. This is two to three times the 
figure reported for the McDonnell 
Douglas J-FETs, which show room tem- 
perature p-channel transconductance 
from 5 to 10 mS/mm. 

“We haven't run them cold,” says Zu- 
leeg. But he estimates the number 
would increase by a factor of two or 
three for J-FETs operated at 77 K. 

Companies including NTT in Japan, 


Honeywell's numbers 
are believed to be 
the best yet reported 





Bell Labs, and IBM have demonstrated 
experimental GaAs circuits with p-chan- 
nel transconductance in the range of 35 
to 46 mS/mm at 77 K. But the Honey- 
well numbers are believed to be the best 
yet. With further development under 
the expected Air Force contract, Cirillo 
says that HIG FET p-channel transcon- 
ductance could improve even further. 
“We believe that we can get the p-chan- 
nel [transconductance] at room tempera- 


ture up to about 100 mS/mm.” 

As it stands now, even the improved 
HIG FET p-channel mobilities are much 
slower than for its n-channel counter- 
parts. Honeywell reports HIG FET n- 
channel transconductance at 218 
mS/mm at room temperature, with 77 K 
measurements pegged at 385 mS/mm. 
As with silicon CMOS circuits, this dis- 
parity forces the p-channel devices to be 
built wider than the n-channel devices to 
achieve proper transistor matching. 

Graded structure. The trick for fur- 
ther improving HIG FET p-channel 
transconductance will involve a graded 
AlGaAs structure in the MBE-grown 
layer. This technique involves increasing 
the aluminum concentration near the Al- 
GaAs/GaAs interface to produce more 
carriers (holes or electrons), according 
to Cirillo. 

Current industry practice is to main- 
tain about a 70% : 30% ratio between the 
gallium and the aluminum uniformly in 
the AlGaAs layer. This avoids possible 
oxidation problems at the surface of the 
layer with excessive aluminum concen- 
trations. Graded MBE structures with 
higher aluminum concentrations near 
the interface “would let you increase 
your carrier density, which translates 
into increased transconductance,” Cirillo 
points out. —Wesley R. Iversen 


SEMICONDUCTORS 





Somerville, N.J. 
TT quest for ever denser CMOS-cir- 

cuit geometry is a driving force be- 
hind the creation of RCA/Sharp Micro- 
electronics Inc., a 51%-49% joint-equity 
venture between the two electronics gi- 
ants. The other is an effort to utilize 
and expand advanced production facili- 
ties for wafer fabrication. 

“We [RCA’s Solid State Division] 
have visited a number of wafer-fabrica- 
tion facilities throughout the world and 
feel that Sharp’s plant in Fukuyama, Ja- 
pan, stands among the best in terms of 
automation and levels of defect densi- 
ty,’ says Jon A. Shroyer, former vice 
president for  large-scale-integration 
products and technology development at 
RCA’s Solid State Division and now 
president and chief executive officer of 
the joint venture. 

Clean-room leaders. “Cleanliness is 
next to godliness in this business,” says 
Ken Gooen, director of advanced devel- 
opment and analysis at the Solid State 
Division. “Any particulate at all is a po- 
tential threat to our yield. Right now, 
the Japanese are the leaders in clean- 
room technology—but after a while, 
people share ideas and we learn what to 
do. When the joint venture starts manu- 
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ROBOT-RUN PLANT IN THE WORKS 


facturing in earnest, it will use rooms 
without people for wafer fab.” 

For its part, Sharp is seeking design 
expertise in CMOS technology. “Our fo- 
cus is on CMOS because we feel it is the 
technology of the 1990s,” explains Atsu- 
shi Asada, senior executive director of 
Sharp’s Integrated Circuit Group. 
“That’s why we chose RCA as a part- 
ner. Their design capabilities and the 








Hands off. In Sharp’s Fukuyama integrated-circuit plant, only robots touch the wafers. 





breadth of their CMOS product line and 
semicustom software are especially 
impressive. ” 

“Sharp has the robots and RCA has 
the software-design methodology,” says 
H.S. Miller, manager of design-systems 
engineering and semicustom-device op- 
erations at RCA. “We have 100 mega- 
bytes of stabilized code, so we can use 
the same design techniques for the joint 
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venture as we’re using in our own semi- 
custom facilities.” 

Sharp’s plant at Fukuyama and the 
Sharp engineering center at Tenri will 
serve as pilot facilities for translating 
the circuits developed by both RCA and 
Sharp into manufactured products—407% 
of which will be semicustom designs. 
The know-how gained in Japan will 
serve to test the tech- 
niques for advanced 
manufacturing that will 
be used eventually by 
the joint venture. 

Construction will be- 


Sharp has the 
robots, RCA 
has the software 


of the Fukuyama plant, all material de- 
livery to the Camas facility will be auto- 
matic; no human hands will touch the 
wafers or their carriers. Inspections will 
be made on a sample basis to provide 
statistical process-control data. 

The Camas plant eventually will con- 
sist of a design center and a wafer-fab- 
rication facility. Work will begin at the 
design center at the end 
of the summer; construc- 
tion of the wafer-fab 
plant will begin at the 
end of the year and pro- 
duction of 6-in. wafers 


gin on thee 1rCV LO /d ccs Wil] start early in 1987. 


Sharp Microelectronics facilities at the 
end of this year in Camas, Wash., a site 
chosen as much for its seismic stability 
as for its potential to attract young en- 
gineers (who will presumably be enticed 
by the outdoor life of the Columbia Riv- 
er valley and the cultural opportunities 
of nearby Portland, Ore.). 

Quake proof. “Sharp and RCA are 
developing techniques that will soon be 
shrinkable to submicron chip geome- 
tries,’ says Gooen. “At such small IC 
path dimensions, the slightest tremor 
can wreck a production run.” 

In addition, the atmosphere in the 
clean rooms has to exceed Class 10 
[ElectronicsWeek, Oct. 15, 1984, p. 11]. 
Borrowing from the heavy robotization 


SOFTWARE 







Pacific Grove, Calif. 
TT" chips are down for the modular 

Concurrent DOS 286 operating sys- 
tem. Digital Research Inc. had hoped 
the system would make a mark among 
original-equipment manufacturers in 
need of real-time multitasking capabili- 
ties that can be tailored to suit the 
application. 

Nine months ago, as the firm was de- 
veloping the operating system for com- 
puters based on Intel Corp.’s 80286 mi- 
croprocessor, it uncovered a flaw in the 
chip that was fatal to an optional front- 
end module that emulates PC-DOS, the 
operating system used in the IBM Per- 
sonal Computer. So as it continues to 
move ahead on the rest of the package, 
Digital Research is eagerly awaiting the 
chip’s corrected version—what Intel 
calls the DA stepping. Samples should 
be forthcoming in July, but production 
copies might not be available until 
months later. 

The 286 has gone through several 
steppings since it first hit the market. 
Digital Research was using the B1 step- 
ping when it began development of Con- 
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FLAW IN 286 CHIP SNAGS 
CONCURRENT-DOS MODULE 





When the line ramps up in 1989, the 
plant will employ 650 people and ac- 
count for 750 wafer starts per day, 
around the clock. Until then, the design 
center’s ideas will be tested in 
Fukuyama. 

Shroyer appears unconcerned by the 
recent downturn in the semiconductor 
market. “The growth of CMOS will 
make it the dominant technology of the 
IC industry in the 1990s. This provides a 
great opportunity.” 

In 1984, RCA had $200 million in 
CMOS sales and Sharp $130 million, but 
with total CMOS industry volume ex- 
pected at $28 billion by 1990, both com- 
panies expect plenty of revenue for 
their joint venture. -David M. Weber 


current DOS 286. But when they began 
receiving 286s from the B2 stepping in 
September and October 1984, things 
started going wrong. 

DRI is the only software company to 
run into this problem, says Donato De 
Philippis, Intel’s product 
marketing manager for 
the 286. He points to 
what he says is an un- 
usual technical strategy 
the firm is using. “Es- 






A bug prevents 
full use of 
the chip's power 





virtual-address mode. In the real-ad- 
dress mode, the 286 acts very much like 
its more limited predecessor, the 8086; it 
can address only a single megabyte of 
memory, and it can, in fact, execute 
8086 object code. When an IBM PC AT 
runs under PC-DOS 3.0, the 286 proces- 
sor stays in this mode. 

But the real power of the 286 comes 
through in the protected mode, where it 
can address a physical memory of 16 
megabytes and a virtual memory of 1 
gigabyte. This mode, as the name im- 
plies, also brings into play a four-privi- 
lege-level scheme for protecting data. 

Intel wanted a full superset of the 
8086 instruction set to be available in 
the protected mode. But with the B2 
stepping of the chip, instructions such 
as the one that moves the contents of 
the segment register to physical memo- 
ry and segment-arithmetic instructions 
such as the one that increments the seg- 
ment register by 1 sometimes corrupt 
the contents of the C register. 

First release soon. Concurrent DOS 
286, scheduled for introduction Aug. 27, 
uses the 286 in its protected mode. An 
optional front end that emulates Micro- 
soft Corp.’s PC-DOS operating system, 
for which there is so much application 
software, is planned for later release. 

But that emulating front end for the 
modular, real-time, multiuser, multitask- 
ing Concurrent DOS 286 will not be use- 
ful until systems built around the fixed 
286 processor hit the market—sometime 
in 1986, at the earliest. This delay con- 
cerns Digital Research. “It postpones a 
lot of revenue,” says Dan Erickson, 
product marketing manager. 

Microsoft’s Xenix is one operating 
system that uses the 286 in the protect- 
ed mode. But because 8086 object code 
can’t be run successfully in protected 
mode with the flawed 286, Microsoft 
cannot offer an emulation mode that al- 
lows Lotus’s 1-2-3 and other applications 
written for the IBM Per- 
sonal Computer to be 
used under Xenix. Such 
a capability would go a 
long way toward reliev- 
ing the shortage of soft- 


sentially, they cn _!_uT memes ware for the Xenix envi- 


on purpose an exception,’ he says, 
which under some circumstances can re- 
sult in corruption of the data in the pro- 
cessor’s C register. 

Full power. But DRI is not trying to 
pull some fancy stunt with the proces- 
sor. Simply put, it is writing an operat- 
ing system that attempts to make use 
of the full power of the 286 while taking 
Intel at its word that the chip can, in its 
more powerful mode, execute object 
code originally generated for the 8086 or 
8088 processors. 

The 286 has two modes of operation— 


the real-address mode and the protected 


ronment. However, as John Sabol, 
group marketing manager for operating 
systems at Microsoft, says, “We don’t 
have any announced products that de- 
pend on that flaw being fixed.” 

The fix is in the microcode for the 
286’s exception handler. De Philippis em- 
phasizes that Intel has done extensive 
simulation to ensure that the microcode 
changes will not influence the chip’s op- 
eration in any way that will affect other 
vendors’ software. 

Another factor in the evolution of the 
286 may delay the volume production of 
the DA stepping: the transition from 
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fabrication in the 2.2-um_high-perfor- 
mance MOS II process to fabrication in 
1.5-um H-MOS III. The change will re- 
sult in a die about 30% smaller than the 
present one. It also will allow Intel to 
produce parts operating with 10- and 12- 
MHz clocks, rather than the 6- and &- 
MHz parts now available. 

Samples of the latest stepping on the 
market, C2 in H-MOS III, are already 


HOME COMPUTERS 


MsxX HOME COMPUTER 
GETS A NEW LOOK 







Tokyo 
Aiton it is the best-sell- 
ing home computer in Ja- 
pan, MSX is by no means a 
standout in performance. So 
the group backing the MSX 
hardware and software stan- 
dard—U.S. software house 
Microsoft Corp. and a score 
of hardware makers in Japan 
and Europe—has developed 
an upscale version of the ba- 
sic machine to cement its 
Japanese standing and per- 
haps to penetrate the much 
larger U.S. market. 

MSX2 outperforms its pre- 
decessor [Electronics, June 
30, 1988, p.48] through its 
significantly improved graph- 
ics and its one-way compati- 
bility with CP/M, the most 
widely used operating system 
for 8-bit microcomputers. Because of the 
new compatibility, points out Yoshifumi 
Hamada, an executive of ASCII Corp. 
(Microsoft’s agent in Japan), MSX man- 
ufacturers can offer features that 
match those of heavy-selling home com- 
puters in the U.S. and tap an abundant 
pool of software. 

Two manufacturers, Toshiba Corp. 
and Nippon Gakki Co., best known by 
its brand name Yamaha, already have 
MSX2 machines on the market. These 
sell for around $400, almost twice the 
price of a bottom-of-the-line first-genera- 
tion Yamaha MSX. The other manufac- 
turers in the group could have products 
on the market by the fall. So far, the 
group has turned out about 650,000 
MSX machines in Japan and some 
250,000 in Europe and Korea. 

Twice the text. The new design uses 
an 80-column screen with lmes of 512 
pixels across, compared to 40 columns 
of 256 pixels. The number of pixels in 
the vertical dimension has also been in- 
creased to 212 from 192. Therefore, in 
addition to doubling the number of char- 
acters (including Chinese kanji) on the 
display, the MSX2 can handle the 204 





Screen test. MSX2 version of Japan’s best-selling comput- 
er boasts greatly improved bit-mapped graphics. 








available, says De Philippis. But before 
the 1.5-um parts go into full production, 
Intel must shrink the new DA stepping 
to H-MOS III dimensions. Therefore, the 
faster part and the fixed part must be 
merged before either can go to market. 
Meanwhile, DRI will take its new oper- 
ating system to OEMs and value-added 
resellers without its PC-DOS emulation 
option. Jeremy Young 

























dots of Japanese and North American 
videotext, with an additional line for 
commands. 

For a computer to boast good graph- 
ics in today’s market, however, it has to 
have more than just sharp text. So the 
new MSX standard calls for 128-K of 
video random-access memory, with at 
least 64-K installed at the factory and 
sockets for the remaining 64-K. That 
compares with 16-K of video RAM in 
original MSX machines. 


Boston 
Fe nenneers who dream of packing ever 
more components onto boards with 
surface-mounting technology are in for 
a shock—or maybe a burn—if they try 
to touch one of those fantasy boards. 
The technology will allow greater densi- 
ty, but it requires new approaches and 
attention to details that if ignored can 


















Just as important, the upgraded de- 
sign uses the new V9938-MSX video 
chip, developed in a group effort by Mi- 
crosoft, ASCII, and Nippon Gakki’s 
Electronics Systems Division. Upwardly 
compatible with the previously specified 
chip, Texas Instruments’ TMS9918, the 
new one makes possible color-palette 
and bit-mapped graphics modes as well 
as frame-grabbing, digitizing, and su- 
perimposing functions. 

The new machine has a main memory 
of 64-K minimum; a real-time clock simi- 
lar to those in the latest professional 
personal computers, such as the IBM 
Personal Computer AT, is built in. The 
32-K Basic interpreter read-only memo- 
ry has been upgraded to 48-K with addi- 
tional commands for graphics, pass- 
word, date, and time, among others. 

There are also hardware and software 
interfaces for a mouse, trackball, light 
pen, 3%4-in. floppy-disk drive, printer, 
modem, and RS-232 communications. 
For storage, it has a single-sided floppy 
disk with a 360-K-byte capacity. 

Tempered by technology. Despite 
complaints of a stagnant computer mar- 
ket, much of the improvement has been 
made possible by such recent: develop- 
ments as slashed memory prices, the 
wide availability of TV sets with red- 
green-blue video inputs at moderate 
prices, and the proliferation of low- 
priced printers. Also, Nippon Telegraph 
& Telephone Co. has started its Captain 
videotext service and the Ministry of 
Posts and Telecommunications is put- 
ting the finishing touches on a standard 
for electronic mail. 

Although MSX2 specifications were 
not in final form until May, two firms, 
Toshiba and Yamaha, are already sell- 
ing their first versions. Yamaha’s com- 
puter features 128-K of main RAM as 
well as 128-K of video RAM, while To- 
shiba’s has an internal slot for an op- 
tional RS-232-C board. Matsushita Elec- 
tric Industrial Co., Canon Ine., and 
Sanyo Electric Co. have shown proto- 
types with separate keyboards that do 
have a 10-key pad and built-in drive in 
the chassis. —Charles L. Cohen 





COMPONENTS 


SURFACE MOUNTING: 
HANDLE WITH CARE 






make life with SMT extremely difficult. 

Such warnings came out of the late- 
June Nepcon East meeting, as several 
hundred of the reported 16,000 attend- 
ees turned up for the technical sessions 
covering various issues in SMT. Many 
electrical engineers have been lulled by 
the similarities into overlooking the dif- 
ferences between conventional and SMT 
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Simpler, speedier 
shielded connectors— 
more new ways to put 
the clamp on EMI. 


Peace and quiet, 
from AMP. 


Strong medicine for EMI/ESD protection on a budget. 
AMP offers next-generation shielding solutions right 
now, lightweight, good-looking, and cost-effective. 


Tired of bulky, bolted-down notions of shielding? 
We offer versions of our discrete-wire and ribbon- 
cable connectors with simple snap-together shields. 





They assemble in seconds, with far fewer parts 
to inventory. 


Can good looks and savings come together? 
We've got connectors with metal shielding on the 
inside, and—special note—connectors with metallized 
plastic shells: very light, very inexpensive, very 
practical. And still very attractive. 


And we also offer shielded connectors for post- 
molding—a remarkably reasonable solution to your 
shielding problems if you’re currently customizing 
your connectors. 


After all, AMP has been making connectors 
simpler and easier to apply for a long time. It only 
stands to reason we’d have some ideas for EMC as well. 





e Acomplete selection 
of pin/socket or 
post/receptacle styles 


e Cable-to-cable or 
cable-to-board 


>» ¢ AMP supplies the shield, 
you post mold to your 
application requirements 


Call (717) 780-4400 and 
ask for the AMP Shielded Connector Desk. 
AMP Incorporated, Harrisburg, PA 17105. 


ANI interconnecting ideas 


AMP, AMPMODU, and AMP-LATCH are trademarks of AMP Incorporated. : 
Circle 21 on reader service card 











design, SMT veterans agreed. Though 
the circuitry is similar, “the real change 
is primarily mechanical,” points out 


Gregory Horton, senior project engineer 


at Sperry Corp.'s Commercial Flight 
Systems Division, Phoenix, Ariz. 

For one thing, the increased density 
of surface-mounting boards creates 
much more heat. Horton said many elec- 
trical engineers ‘“‘won’t think twice 
about the fact that they’re putting five 
times the power on a board. But we 
have to get rid of that heat.” Problems 
of mismatched thermal expansion, which 
are an issue because of the many differ- 


EEs should think of 
surface-mounting 
as a new technology 









ent SMT soldering techniques, have 
been largely resolved, said Horton, but 
the same tight schedules and “haywire” 
jumpering used on conventional boards 
won't work. 

“The technology is deceiving,’ said 
Horton. “It looks like regular old circuit- 
card assembly. The shape is all the 
same, [but engineers] have to treat it as 
a change in technology.” 

Horton said manufacturing executives 
recognize the change a lot easier than 
engineers do because components cost 
approximately twice as much. He notes 
that there are also problems with com- 
ponent availability: “Parts are usually 
available but lead times are long.” 

Other difficulties arise with the quali- 
ty of solder paste. One company makes 
excellent paste, said Horton, but 50% of 
its product is unusable because of poor 
quality control. Max Peel, president of 
Contech Research Inc., an Attleboro, 
Mass., firm that specializes in assem- 
blng SMT printed-circuit boards, said 
the tricks of the trade include finding 
the right solder paste and learning how 
to use it. “We don’t prebake and we 
have no solder-ball problems,” he said. 
“But the solder does have a shelf life 
and it’s not three months. We think it’s 
six weeks.” 

Coplanarity is crucial. Peel, who 
chaired the session on factory implemen- 
tation, said other SMT production issues 
are the coplanarity of termination leads 
relative to each other, stand-off heights, 
lead finishes, termination types, and 
connectors. He finds coplanarity particu- 
larly important. “We go through hell 
with some devices because coplanarity is 
out,’ he said. If the coplanarity is too 
far off, say 5 mils or more, there may 
not be a solder joint. The best results 
are obtained when coplanarity is held to 
+2 mils. 

Another minor factor that creates ma- 
jor hassles is stand-off height. This is 
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right solder paste is essential for SMT. 


the distance that components are raised 
above the substrate. Peel thinks stand- 
off heights should be a minimum of 25 
mils. But most devices range between 5 
and 10 mils, making proper flushing and 







Los Angeles 
De boom times, the industry’s 
flagship trade shows provide sizzle 
as well as sales leads. Even tiny firms 
go all out with elaborate exhibits and 
staged events. However, as business 
cools and companies pull back, these 
shows can fizzle, too. 
Right now, signs abound that these 
gatherings face their toughest times in 


Over 30 out of 
120 firms pull out 
of Info/West show 


years. The latest tip-off came from 
Info/West, staged in mid-June in Ana- 
heim, Calif., for major customers of 
computer equipment and services. Of 
about 120 firms scheduled to exhibit 
their wares, more than 30 were no- 
shows, most notably Apple Computer 
Inc., Cupertino, Calif. Attendance also 
plummeted: manager Cahners Exposi- 
tion Group claimed 12,000 attendees, 
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agitation practically impossible. 

Details also make big differences 
when it comes to connectors. Dave 
Brearley, business manager for E.I. Du- 
pont de Nemours Connector Systems in 
Cumberland, Pa., said the mismatch of 
thermal coefficients between connectors 
and circuit boards requires compliant 
solder tails to avoid cracking. With 
SMT, “quality requirements are sub- 
stantially higher,” said Brearley. “In the 
past, if it didn’t fit the [assembler] could 
jiggle it [to get the pins in], but not with 
SMT.” But he disagreed with Peel on 
the need for tight coplanarity. 

“Here’s where I disagree with Max,” 
said Brearley. “He asks us to make co- 
planarity within 2 mils, but it costs us a 
lot and I don’t think it’s worth it.” 

Total agreement. What all speakers 
agreed on was the need for more “up- 
front time,” or time spent in the design 
phase to consider the manufacturability 
of a board. Mitch Davis, a unit manager 
in RCA Corp.’s Missile and Surface Ra- 
dar Division, Moorestown, N.J., said, 
“You just can’t take the regular old pe 
board and expect it to have the right 
traces for surface mount.” 

Peel adds that customers are becom- 
ing aware of the difficulties. When they 
contract with design houses for surface- 
mounted devices, he said, they are more 
frequently asking for working parts as 
well as designs. -Craig D. Rose 


TRADE SHOWS 


INDUSTRY SLUMP 
SOURS SHOW BUSINESS 






less than half the 80,000 expected. 

Moreover, the next scheduled pre- 
miere meeting—the National Computer 
Conference, to be held July 15-18 in Chi- 
cago—is also corralling fewer exhibitors 
than planned. So far, about 600 compa- 
nies have signed up, compared with the 
700 or so at the Las Vegas meeting last 
year, where 110° temperatures held 
crowds down to a 70,000 total. 

In vivid contrast to the seller’s market 
of the past few years, when every show 
filled up months in advance, firms now 
carefully choose which shows to attend, 
since the total tab can top $50,000. A 
Southern California advertising and 
public relations agency, which usually 
sends six clients to the NCC, for exam- 
ple, will send just two this year. | 

The Exhibit Place, Huntington Beach, 
Calif., said to be the largest designer, 
builder, and servicer of exhibit booths 
for computer industry shows, reports 
that only 13 clients will be at the NCC, 
down from 30 last year. Founder Tom 
Olhasso, cites bad business, weak mar- 
kets, heavy show expenses, and the fact 
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Ebb and flow. Trade shows, crowded like this in boom times, are lo 





sing exhibitors and attendance now that times are tough. 





that Silicon Valley companies are saving 
their resources for Fall/Comdex, closer 
to home in Las Vegas. 

To get in step with the business cycle, 
show managers now have to shift gears 
into a hard-selling phase, advises a vet- 
eran of the field, Bruce 8S. Angwin, pres- 
ident and general manager of Electronic 
Conventions Management, Los Angeles. 
His company runs eight shows, includ- 
ing Wescon and Electro, which date 
back to the 1950s. 

“This is the time when they have to 
effectively demonstrate the true value 
of trade shows to clients,’ says Angwin. 
What the shows do best for firms that 
understand the game is develop new 
business prospects. 

But, he maintains, too many confuse 
selling events with such goals as seek- 
ing corporate identification by “flying 
the company flag, or going to a show 
only because you're afraid not to be 
there because of what competitors 
might say.” These objectives are unreal- 
istic and soon abandoned when budgets 
get tight. 

Local draw. Another truth that Ang- 
win’s operation has found in researching 
its shows: attendance is largely region- 
al, no matter the national character of 
exhibitors. About 80%, in fact, come 
from within 500 miles of the show’s site. 
To Angwin, this means heavy regional 
promoting to ensure a flow of prospec- 
tive buyers for exhibitors. 

Though most shows may be fighting 
to stay even, Boston’s Interface Group 
Inc. claims not to be feeling any pain at 
its twice-yearly Comdex. Led by presi- 
dent Sheldon Adelson, Comdex grew 
from virtually nothing at the beginning 
of the decade to become an outstanding 
success story, buoyed by the personal 
computer and its peripherals and soft- 
ware. The show is directed at value-add- 
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ed resellers or independent sales firms. 

Adelson asserts that Comdex shows 
are still sold out and growing. He be- 
lieves that his shows are insulated from 
the industry slump because of their long 
waiting lists. Specifically, he says Com- 
dex/Spring in Atlanta sold out and drew 
51,500, up from 50,000 a year earlier. 
Also, the fall show in Las Vegas and 
spring 1986 are sold out. “But I’m not 
naive enough to think I’m not affected 
in some way. Maybe later in 1986.” 

Indeed, Comdex may be affected 
sooner. Olhasso says Comdex usually 
draws up to 65 of the Exhibit Place’s 
clients, and this year perhaps 50 will go. 
Officials at other shows scoff at Adel- 
son’s claims, given the accelerating de- 
cline in business. But even if Comdex 
exhibit totals hold up, Comdex atten- 
dance could suffer, they say, since the 
value-added business largely rests with 
small operators, who have been hard hit 
by the sales drop. 

Though the end-user type shows, Info 


Sunnyvale, Calif. 
AS market downturn such as 

the current one could knock the 
breath out of Zymos Corp., a five-year- 
old maker of standard cells that has yet 
to turn a profitable quarter. A truly dra- 
matic demonstration of its capabilities 
could give it an edge in its make-or- 
break sales effort. 

Zymos, which invested heavily in fab- 
rication facilities to support 2-~4m CMOS 
process technology during the past 
year, was looking for a good way to 








and NCC, are declining, those with an 
industrial orientation appear to be hold- 
ing their own. Angwin’s Wescon at San 
Francisco in November, for example, is 
sold out, with some 800 exhibitors. But 
he is taking nothing for granted, and 
continues to push promotion and other 
support. 

Another end-user show, Syntopican, 
will be getting a face-lift next year from 
its sponsor, the Association of Informa- 
tion Systems Professionals (AISP). 
James J. Donio, director of public rela- 
tions and special projects for AISP, says 
that trade shows today lack integration 
between events on the trade show floor 
and educational seminars held in con- 
junction with the show. For Syntopican 
XIV, which AISP is sponsoring for June 
of next year in San Francisco, Donio 
says the association will “integrate 
some educational seminars onto the ex- 
hibit floor.” Donio adds “The entire ap- 
proach [to trade shows] needs a shot of 
electricity.” —Larry Waller 


SEMICUSTOM CIRCUITS 


ZYMOS STRUTS ITS STUFF 
WITH PC ON A CHIP 








show potential customers what the jump 
from 10,000-gate standard-cell parts to 
the 25,000-gate chips made possible by 
the new process could mean to them. 
The company’s solution was to integrate 
the contents of the IBM Corp. Personal 
Computer AT motherboard—less the 
286 processor and memory—on a single 
chip called Poach, short for PC on a 
chip. 

The Poach circuit actually left out an- 
other integrated circuit besides the 286, 
random-access memory, and read-only 
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OEMs haven't amomentto 
lose. Justafew weekscanmean — 
amore competitive product. In 
just a few months, amarket op- 
portunity can vanish. 

Digital software can put time 
on your side. | 

With operating systems so rich 
in functions, they’re complete 
operating environments. 

With tools so varied you won't 
have to force-fit an application. 

With the data base and infor- 
mation management systems 

-you don't want to spend time 
writing yourself. 

And as distributed computing 
grows more complex, Digital 
software keeps on saving you 
time. With the industry's most 
flexible networking strategy. 
With access to some of the in- 
dustry’s most prized applications 
libraries. From Ada™ to artificial 
intelligence. For supermicros to 
VAXclusters.™ 

Better than most competitive 
products, Digital software 
marries your chances for value 
added with the quick develop- 
ment necessary for market 
success. That's what makes it 
a best seller among OEMs. 

Because with software, it’s not 
just what you can do. It’s what 
you can do by tomorrow. 

For a copy of Digital's software 
brochure, call 1-800-DIGITAL, 
ext 509. Or send inthe coupon: 


Please forward a copy of Digital's 
software brochure. 


Name 

Title 

Company 

Address 

City 

State Zip 
Telephone Ext. 


Return to: Digital Equipment Corporation, 
PO. Box 2004, Cathedral Station, Boston, 
MA 02118° 


THE BEST ENGINEERED 
COMPUTERS 
IN THE WORLD. 
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memory: an 8042 universal peripheral in- 
terface. But the Poach design imple- 
mented the board’s 87 other ICs, eight 
of which are large-scale parts. Poach 
measures 450 mils on a side, has a gate 
count of 21,443, a cell count of 11,642, 
and 230 bonding pads. 

Zymos calls Poach a silicon template, 
meaning the design can be customized. 
‘A sensible approach for an AT-compati- 
ble maker would be to omit some unnec- 
essary features,” according to Alex 
Young, the firm’s senior vice president 
of engineering. Young says such a re- 
duction could reduce the chip’s dimen- 
sions to the 350-by-350-mil range, a size 
that allows Zymos to achieve good 
yields. 

At that size, the chips (less the pack- 
age) would sell for about $50 each in 
volume. Standard cells have taken a 
back seat to gate arrays in cost mainly 
because they have lagged gate arrays 
by one generation in process technol- 
ogy, points out Dave Guzeman, market- 
ing vice president for Zymos. With the 
2-um process, however, Zymos can un- 
dercut gate array prices, reaching levels 
of 0.2c to 0.38¢ per gate, he explains. 

Yank the belt. The company’s gross 
profit levels have leapt into the positive 
column during the first two quarters of 
its 1985 fiscal year, but net profits 
haven’t been recorded yet. Choosing not 
to go through several stages of belt- 
tightening during this year’s soft mar- 
ket, Zymos executives gave a single 
firm yank: at the end of April, the firm 


The PC AT chip 
carries 21,443 gates 
and 230 bonding pads 








laid off about 38% of its work force, 
mostly in production. 

So Young claims the lightened Zymos 
can survive indefinitely on a $10 million 
line of credit it has only recently 
touched. The $40 million raised when the 
company went public in July 1983 is 
gone. Excess capacity resulting from 
the investment in production equipment 
and the market downturn has led Zymos 
to offer foundry services. Foundry work 
will contribute significantly to its reve- 
nue base within the next six months, the 
company says. 

But the primary thrust at Zymos is 
standard-cell technology, and Young 
points out that the margins for applica- 
tion-specific ICs remain far more attrac- 
tive than they are in the commodity-chip 
business. He says standard-cell design 
activity has remained fairly steady de- 
spite market conditions. 

Zymos claims the largest cell library 
available, which with the introduction of 
the 2-um cells now totals over 1,000 
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cells. The 2-um library contains 330 digi- 
tal cells, with nearly that many at the 3- 
and 5-um levels; the 5-um library also 
includes 100 analog cells. The Zyp de- 
sign-automation system also has compil- 
ers for RAM, ROM, and programmable 
logic arrays, and cells can be wrapped 
around core microprocessors. An 80C49 
processor is available now, and an 80C51 
is expected next year. 

The new 2-um process, which Zymos 
calls CHMOS3, uses n wells and two 
layers of metal. Because of the diffu- 
sion effects, transistors are fabricated 
with effective channel lengths of 1.8 to 
1.5 wm, and the gains in performance 
are every bit as impressive as the densi- 
ty that the process achieves. Nominal 
gate delays of 700 ps are typical, mak- 
ing possible flip-flop toggle frequencies 
of 50 MHz and system clock rates of 35 
MHz, says Young. 

To obtain these speeds, polysilicon is 





San Antonio, Texas 
Je was a month that most officials 

at Datapoint Corp. would like to for- 
get. Even though the slide in orders 
stopped and the firm’s cost-cutting mea- 
sures proved even more successful than 
expected, the month that most had 
hoped would mark a rebound at the Tex- 
as computer maker was marred by a 
high-level firing and the filing of a fed- 
eral lawsuit. 

The suit claimed that John C. Butler, 
Datapoint’s ousted chief operating off- 
cer, had secretly collaborated on a take- 
over attempt. For many industry ana- 
lysts and former employees, the episode 
exemplifies Datapoint’s troubles in re- 
cent years. 
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used for transistor gates only, never for 
interconnect paths, where its mherent 
resistivity would induce delays. Contacts 
connect the polysilicon gate structures, 
which lie atop oxide layers only 250 A 
thick, to the second metal layer. 

Zymos also announced this week that 
it is offering its entire library of stan- 
dard cells to users of Daisy Systems 
work stations for a refundable $1,500. A 
designer with a Daisy, after creating 
the schematic and a simulation model 
for his chip, invokes a program that 
automatically extracts the netlist used 
by the Zyp system at Zymos. 

Customers can choose other tools to 
generate a netlist, which can then be 
entered into the Zyp system from a ter- 
minal at the customer site. Zymos says 
that thanks to its efforts to make the 
Zyp system easy to use, customers have 
designed 87% of the chips it. has pro- 
duced so far. Jeremy Young 


COMPANIES 


FIRING, LAWSUIT CHECK 
DATAPOINT REBOUND 






“Once again, corporate bungling has 
dampened the chance for a brighter fu- - 
ture,” complains a recently departed Da- 
tapomt technology manager who re- 
quests anonymity. 

Many executives still with Datapoint 
believe the firm’s demise began three 
years ago when it uncovered question- 
able bookkeeping practices that over- 
stated computer sales. Net earnings in 
1982 tumbled to an eight-year low. After 
a slight rebound, Datapoint’s outlook 
was dimmed again six months ago when 
new leadership promised investors that 
it would sell off assets. That worried 
Datapoint’s customer base. Weeks later, 
the company assured them that the plan 
had been dropped, and the firm would 
stay intact. 

The most recent round of 
bad news began in early 
June when Butler, chief oper- 
ating officer for only four 
weeks, was suddenly fired 
for objecting to a planned 
spinoff of the firm’s custom- 
er service division into a sep- 
arate public company. The 
next week, Butler, previously 
a 25-year veteran of Sperry 
Corp., went public with his 
objections by releasing copies 
of a letter to Datapoint’s 
board of directors. The board 






Under fire. Fired four weeks af- 
ter he was hired as chief operat- 
ing officer, Jonn C. Butler now 
faces a Datapoint lawsuit. 
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then proceeded to approve the spinoff. 

In mid-June, Datapoint filed the suit 
against Butler, claiming the 52-year-old 
executive had been secretly helping an 
acquisition attempt by Dallas business- 
man Sam Wyly, the chairman of both 
Netamerica Corp. and Sterling Software 
Inc. Wyly was meeting with Datapoint 
chairman Asher B. Edelman just as the 
controversy began to unfold, according 
to court documents filed in Philadelphia. 

Datapoint claims it discovered the plot 
| after Wyly told Edelman that he object- 
ed to the service division spinoff. The 
acquisition talks reportedly then fell 
through. The suit charges that Butler 
passed on confidential information to 
Wyly and was promised a post as chief 
executive officer in Datapoint if Wyly 
acquired control. Both Edelman and 
Wyly decline to discuss the matter. Da- 
tapoint further charges that Butler’s 
persistent objections to the service divi- 
sion spinoff were not based on the mer- 
its of the plan but rather on Wyly’s own 
objections. 

Damage suit. The suit asks for more 
than $10,000 in damages from. Butler 
and an injunction barring the former of- 
ficial from divulging or using confiden- 
tial information. Butler, who had not yet 
moved his household to Texas, was un- 
available for comment from his home in 
Blue Bell, Pa. 

Six months ago, Edelman led stock- 
holders in a takeover battle aimed at 
selling off pieces of the slumping com- 
puter maker. The plan was later revised 


The suit charges 
Butler secretly tried 
to aid a takeover 
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to keep Datapoint intact, spinning off 
only the service division as a separate 
company. Today, the arbitrager-turned- 
chairman says the firm is not up for 
sale but interested buyers will “certain- 
ly not be thrown out the door. 

“We have stabilized our order rates. 
.. We are very pleased with where that 
is, and we have cut out $65 million from 
our budget now,” he reports from his 
New York office. In late May, Datapoint 
reported it had reduced its operating 
costs by an annualized $56 million com- 
pared with an earlier set goal of $40 
million. The firm continues to operate 
with losses, however, reporting a $28 
million deficit in the last fiscal quarter. 

Edelman thinks the worst has passed. 
“We have pretty much finished our cuts 
and we are now working on increasing 
our orders. The company feels it has 
done what most others in the industry 
have not yet done, and that’s to bring 
down expenses to meet the lower reve- 
nue base.” —J. Robert Lineback 
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AT&T REACHES OUT 
TO IBM COMPUTERS 
Continuing its attack on the computer 
marketplace, AT&T Co.’s Computer Sys- 
tems Division brought out a host of new 
products last week, including software 
packages with which users of its 3B line 
of minicomputers can communicate with 
mainframe computers made by IBM 
Corp. The four “host connectivity” pack- 
ages, the company says, are “a major 
step forward by AT&T toward total in- 
tegration of discrete computer systems 
into networks.” 

The company also introduced two new 
members of its 3B product line—the 
3B2/400, a supermicrocomputer that can 
handle 25 users, and the 3B15, a super- 
minicomputer that supports up to 60 us- 
ers. Prices for the 3B/400 range from 
$19,950 to $34,950; the 3B15 sells for 
$54,400 to $64,500. AT&T also cut prices 
by 20% on its 3B2/300 computer. In ad- 


dition, it unveiled a variety of software 
applications programs. 





SIEMENS LAUNCHES | 


COLLEGE PROGRAMS | 


In an effort to help West Germany 
achieve technological parity with other 
countries, Siemens AG, the country’s 
biggest producer of electronic compo- 
nents, has embarked on an ambitious 
program that aims at close cooperation 
with the country’s universities in vari- 
ous fields of electronics technology. To 
do this, the Munich firm has earmarked 
nearly $35 million for university invest- 
ments over the next three to five years. 
An equal amount will be put up by the 
universities. 

Of the $35 million slated for the pro- 
gram, Siemens has set aside about $7 
million over the next three years for 
work in microelectronics (especially cus- 
tom very large-scale integrated circuits). 
Another $9 million will be spent over the 
next five years for a factory-automation 
project involving computer-aided-design 
and -manufacturing systems; $12.5 mil- 
lion will be spent over three years in an 
office-equipment project; and a number 
of smaller communications-related en- 
deavors each will get about $2 million. 


MOSTEK PARENT 
TAKES OVER PLANT 


Mostek Corp.’s Colorado Springs plant 
for 64K  random-access memories, 
which was closed in May, is being con- 
verted by the chip maker’s parent to 
make semicustom circuits for military 
and aerospace markets. United Technol- 
ogies Microelectronics Center, headquar- 
tered near the empty Mostek fabrication 
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facility, plans to move its operations into 
the vacant building soon, giving UTMC 
full wafer-production capability. 

Earlier this year, the center entered 
the military and aerospace chip markets 
after having been serving only the inter- 
nal needs of United Technologies Corp. 
subsidiaries. The fab line is_ being 
equipped for both MOS and bipolar tech- 
nologies. It is expected to produce both 
linear and digital application-specific in- 
tegrated circuits. UTMC officials esti- 
mate that the move into wafer produc- 
tion will increase the center’s workforce 
by 75 people. It now eunleys 2 250. 


FRENCH READY 322 
TRANSLATION SYSTEM 


A prototype system that translates text _ 
written in French into nearly faultless 
English will be demonstrated this Sep-- 
tember by five French organizations 
working under the aegis of a national 
computer-aided-translation (CAT) pro- 
ject. Currently limited to translating 
French aeronautical texts into English, 
the system is being developed into a 
concrete product. An additional thrust is 
aimed at extending its capability to oth- 
er fields and additional languages. 

Under development since 1988 and ad- 
ministered and funded by the French 
Agence National de |’Informatique, the 
French CAT project is being executed 
by a multidisciplinary team of more | 
than 25 researchers consisting of com- 
puter and software engineers, linguists, 
and translators. Lead responsibility for 
the project is beg assumed by Société 
Générale de Gestion. Other partners are 
the GETA (a French acronym for Auto- 
matic Translation Research Group), the 
Institut de Formation et de Conseil en 
Informatique, Sonovision SA, and Tra- 
ductor SA. 


RAYTHEON WINS 
MILSTAR CONTRACT 


Raytheon Co. last week won a $256 mil- 
lion contract to design terminals for the 
U.S. Air Force’s extremely high-fre- 
quency satellite communications system, 
known as Milstar. The Lexington, 
Mass., company will now serve as prime 
contractor on a team, which includes 
Rockwell International Corp., that is 
scheduled to design and build two dozen 
of the terminals by June 1990. The con- 
tract award may give Raytheon an edge 
in capturing additional Milstar program 
contracts from the Air Force and other 
military services—business that may 
eventually total billions of dollars. 
Raytheon beat out a team led by 
Hughes Aircraft Co. to win the contract 
for the terminals. 
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ELECTRONICS PROBING THE NEWS 


DUAL OPERATING SYSTEMS: 
A COMPROMISE IN 
QUEST FOR A STANDARD 


COMBINATION OF TWO SYSTEMS IN ONE MICROCOMPUTER 
COULD WIN ON ITS ECONOMIC MERITS 


hich microcomputer oper- | processing, dual-processor-support, or With the move to dual operating sys- 
ating system will become | coexistence operations are nothing new. | tems just beginning, no reliable esti- 
the industry standard? | Dating back to the beginnings of micro- | mates of market size yet exist, accord- 
After nearly a decade of | computers, they mostly worked through | ing to Boyle. But engineering work sta- 
jousting among interest- | dual processing: a second processor add- | tions top the list for potential upgrades, 
ed parties, the answer may come from | ed to a microcomputer supported a sec- | both in improved versions on the draw- 
the forces of the marketplace. The sys- | ond operating system. For more power- | ing boards and in those 13,000 already 
tem that makes economic sense, say | ful machines, two systems often were | installed. The reasons center not only on 
sources from all quarters, combines sev- | supported through software or firm- | practicality—it is easier to graft DOS 
eral software standards in a single com- 
puter. A dual operating system is what 
they have in mind. 

The first wave of dual operating sys- 
tems consists of mix-and-match versions 
of the two leading standards: MS- or 
PC-DOS and Unix. For now, these ar- 
rive primarily as plug-in optional boards 
(and some as software, but this is on the 
wane) with which an original-equipment 
manufacturer or value-added system in- 
tegrator can add a second processor, 
making the system compatible with both 
camps. As usual, it is the more sophisti- 
cated segment of the microcomputer 
business that leads the way. 

Combining Unix. More than just 
these two out-front microcomputer- 
based standards are involved. Higher up 
the performance ladder, at the super- 
minicomputer level where Unix already 
dominates, developments are also mov- 
ing apace. Three firms already provide 
hardware that combines the two Unix 
programs: System V, from AT&T Bell 
Laboratories, and the popular Unix en- 
hancement, 4.2BSD, from the University 
of California at Berkeley. Industry scut- 
tlebutt has it that other companies will 
soon join in with similar versions. 

The timing of this melding process 
comes as little surprise to consultant 
Bryan Boyle, of San Francisco’s Novon 
Research Group. “It’s a natural out- 
growth of the standard operating sys- 
tems reaching a phase where they are 
sufficiently defined for this.” He calls 
what is happening now “sex-change op- 
erations” that are part of a bigger pic- 
ture of hierarchical ferment, linking 
large minicomputers and mainframes 
without elaborate and expensive conver- 
sion software and gear. 

Purists may insist, correctly, that co- 















































Opens windows. Users of Apollo’s Domain/|X software can simultaneously run Berkeley 4.2 
and System V Unix systems on separate windows on a Domain work station. 








ware, running on the same engine. | onto a machine powerful enough to run 
Though a few solutions were somewhat | Unix than it is to force Unix into a low- 
successful, the concept didn’t catch on | end microcomputer—but also on the 
enough to spark a widespread trend, | well-known demand of these users for 
sources say. more performance. 

One dual-processing microcomputer As in the early phases of any hot 
that has been well received is the Z-100 | trend in the volatile computer business, 
from Zenith Data Systems, introduced | each month brings new products from 
in mid-1982. It is equipped with both an | firms looking to tie into it. Many 
Intel 8085 and 8088 for handling 8-bit | sources, in fact, pinpoint late January’s 
CP/M and 16-bit DOS-based software, | UniForum ’85 and its numerous product 
respectively. “We’re still selling tons of | announcements as the signal that an au- 
them, and we’ve got absolutely no inten- | thoritative move toward dual operating 
tion of taking the Z-100 out of our prod- | systems was building. 
uct line for a long time to come,” says a Few observers at that time, however, 
representative. tied them together; this understanding 
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ble coprocessor to producers of work | the co-resident operating system is de- 
stations. “He called 43 [firms], and 42 | signed for a distributed network, at a 
wanted to talk right away,’ Hansche | price of $425 per node and $9,100 for up 
recalls. Providing DOS tools to the Unix | to a 100-node site. 
environment “might get us all rich even- Who’s on first? Pyramid Technology 
tually, but it certainly wasn’t apparent | Corp. and Gould Inc.’s Computer Sys- 
to me before then.” The firm expects | tems Division support Hatch’s reasoning 
the price of its units to drop from the | on the demand for combining the two 
current $2,395 tab to $1,895 by fall, as | systems. But each points out that it 
volume grows. beat Apollo to it by more than a year. 
To the uninitiated, combining System Pyramid shipped its first OSx dual- 
V and Berkeley 4.2 might seem an un- | port operating system for the 90x super- 
necessary refinement—each system | minicomputer in February 1984. “Pyra- 
claims to be the one that satisfies users’ | mid early recognized that the reality of 
needs. But all observers agree that it is | the matter is [that] we have to support 
the user who has dictated the marriage, | both systems to be a viable force,” says 
because each has strong points not du- | Ross A. Bott, manager of the OSx 
plicated by the other. group for the Mountain View, Calif., 
Berkeley 4.2 is said to be the techno- | firm. But he adds that the OSx internal- 
logically more advanced of the two. It | ly is a Berkeley 4.2 system, which he 
has unique functions that make it popu- | considers superior because of its ability 
lar with software professionals. But | to handle demand-page programs and 
System V, with the support of Bell | fast file systems. Bott estimates that 
Labs, leads as a development tool and | more than 70% of Unix users have 4.2. 
has more commercial users. Surprising- Similarly, Gould says its UTX/32 
ly, however, the two’systems are impos- | starts from a 4.2 base and adds System 


lagged by several months. 

Among the companies that launched 
entries then, Opus Systems clearly stat- 
ed its intention with the Opus516 Per- 
sonal Mainframe. The 1984 startup says 
the Unix/coprocessor subsystem con- 
verts an IBM Corp. Personal Computer 
to a 32-bit work station. It is based on 
the National Semiconductor Corp. 82-bit 
32016 processor and allows an easy, one- 
keystroke transfer between Unix Sys- 
tem V and DOS-based software. 

President and cofounder Jon Lundell 
agrees with Novon Research’s Boyle 
about the timing of such gear. “With 
the wide acceptance of Unix as a stan- 
dard operating system and the PC as a 
standard productivity tool, it made sense 
to combine them to create a high-perfor- 
mance system at a reasonable price.” In 
quantity, the Opus unit in a l-megabyte 
configuration sells for $3,140. With the 
product, users running software on 
larger computers can bring it to the 
desktop level with no trouble, he adds. 

Sritek Inc. offers coprocessor boards 
for both 32- and 16-bit worlds. One of 
these plug-in cards for IBM microsys- 
tems carries a National 32016 and runs 
Genix 4.1BSD (National’s version of 
Unix); another product carries a 68000 
running Unix System V. The 32016 card, 
with 2 megabytes of memory, a 32082 
memory-management unit, a 32081 float- 
ing-point chip, and Genix, costs $3,995 
and “outperforms the IBM PC/XT and 
PC AT and equals the [Digital Equip- 
ment Corp.] VAX,” says a Sritek 
representative. 

The Sritek boards were introduced in 
1982 and 1983. At Uniforum, the Cleve- 
land firm showed them with a modifica- 
tion that lets them work in PC ATs, plus 
a feature that allows the user to switch 
back and forth from Unix to applica- 
tions running concurrently under DOS. 

On the DOS side. Approaching the 
issue from the DOS side, Phoenix Soft- 
ware Associates Ltd. takes its first ven- 
ture into hardware with a coprocessor 
compatibility package that uses the In- 
tel 80286. It brings IBM compatibility to 
various machines running Unix, includ- 
ing the 68000, 16016/32032, and the 
Western Electric 32000. With it, DOS 
may operate cooperatively with Unix in 
a file-sharing mode that is transparent 
to the user, according to Lance E. 
Hansche, executive vice president. 

The firm, previously a supplier of 
IBM-compatible software for OEMs, en- 
tered the hardware fray in May, behind 
the others. Hansche says his company’s 
product was in hand for nearly 18 
months as fallout from software devel- 
opment, “but we sat on it while going 
on to other things.” 

What changed his mind was a new 
OEM salesman who, in beating the 
bushes for business, described a possi- 
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Two for one. By integrating Unix 4.2BSD and System V into a distributed-processing 
environment, Domain/|X provides network-wide transparent program and data sharing. 


sible for users to integrate, points out | V features. “We're riding both horses, 
Mark J. Hatch, product manager at | giving the best of both to the custom- 
Apollo Computer Inc. “Unix compatibil- | er,” says Gregory L. Hopwood, director 
ity is a myth.” of Unix marketing support. 

After comparing over 800 unique user Looking to the future, consultant 
commands offered by both versions, | Boyle thinks the marketplace will sort 
Hatch says Apollo found that only 50 | out competitive claims as standards con- 
are completely compatible. “A hybrid | tinue to evolve. Still to be heard from is 
system that mixes and matches features | Bell Labs, which many expect to play a 
would not maximize portability of pro- | role in further Unix developments. Also, 
grams and user skills.” with this trend barely under way, play- 

Rolled out in May, Apollo’s Do- | ers are already looking to the next de- 
main/IX software for its 32-bit Domain | velopment. Gould’s Hopwood thinks this 
work station permits a user to choose | might be the emergence of distributed 
either version of Unix at any time or | file systems with different operating 
run both simultaneously. Furthermore, | systems. L 
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PROBING THE NEWS 


WILL ‘SMART HOUSE’ 
PROVIDE SHELTER FOR 
HIGH-TECH FIRMS? 


by George Leopold 


18 ELECTRONICS COMPANIES PARTICIPATE IN DEVELOPMENT 
AS NATIONAL ASSOCIATION OF HOME BUILDERS WORKS ON SPECS 


Washington builders. “This is something our mem- | sioned by the NAHB, appliances and 
roponents of the “smart- | bership wants,” he asserts. other home devices would generate a 
house” concept, a unified In addition, the NAHB Research | signal to tell a system controller—a 
power-and-signal wiring sys- | Foundation is working with the Com- | microprocessor currently under devel- 
tem designed to replace the | merce Department’s Office of Produc- | opment by Smart House Development 
venerable system of 120-V ac | tivity, Technology, and Innovation to ob- | Venture and others—which devices 
electrical circuits, describe it as ‘an idea | tain private-sector financing—it needs to | need power. The system controller 
whose time has come.” By 1987, says | raise approximately $50 million for re- | would then send power through the 
the National Association of Home Build- | search and development costs. It is also | circuit to the appropriate device. 

ers (NAHB), it will be promoting and | working with the Energy Department’s One plug fits all. In addition to the 
selling the smart-house system for in- | Oak Ridge National Laboratory to de- | closed-loop signal that identifies the 
stallation in the 1.5 million homes built | velop a comprehensive plan to integrate | device and its operating status, the 
annually in the U.S. home appliances, entertainment devices, | controller will also receive signals tell- 

Whether that projection is realistic re- | energy management, security systems, | ing it what kind of power the device 
mains difficult to determine. But so far, | and so on. requires. This programmable power 
the NABH has persuaded 18 companies The goal of smart-house advocates is | feature determines, for example, 
to join Smart House Development Ven- | a set of compatible products, including: | whether a device requires 120 V ac at 
ture Inc. and plunk down the $15,000 | m An integrated power-and-signal bus | 5 A or 50 V de at 3 A. Further, home 
necessary to get in on the ground floor. | tying all electrical devices in the home | appliances, monitoring systems, and 
(Firms joining at any later stage will | into a single power and communica- | signal distribution would be integrat- 
have to pay substantially higher fees, | tions network. ed into a single plug, thereby reduc- 
the NAHB says.) a Central controllers to regulate cur- | ing the redundancy of current electri- 

To attract members, the association | rent and information flow throughout | cal systems. 
has agreed to limit the number of play- | the network. At the same time, VanderWerf 
ers, thereby providing members with | m A telephone interface so that infor- | says, the NAHB Research Foundation 
what it hopes will be a competitive edge | mation and instructions can be passed | will seek the necessary changes in the 
in the home-automation and -manage- | to and from the network directly over | National Electrical Code to allow in- 
ment market. Negotiations to add anoth- | telephone lines. stallation of the system in new 
er 15 firms are also underway, says The two primary features of smart- | homes. “If the National Electrical 
Pieter A. VanderWerf, assistant director | house technology are the closed-loop | Code is modified [to include smart 
of the NAHB Research Foundation in | and programmable-power concepts. | houses], then consumer acceptance 
Rockville, Md. Under the closed-loop system envi- | becomes a secondary issue,” asserts 

Among current members are a hand- = SS ————__ 
ful of home-computer makers and other 
electronics firms—including Apple Com- 
puter, Commodore, General Electric, 
and Honeywell—who hope the smart- 
house idea will provide new markets for 
their products amid the current slump 
[ElectronicsWeek, May 27, 1985, p. 40]. 
“It sort of holds something for every- 
body in consumer electronics,” says 
Jack Francis, a systems engineer with 
General Electric Co.’s Consumer Elec- 
tronics Business Operations, Ports- 
mouth, Va., a key player in the USS. 
home-control market. 

Building support. The concept has 
also garnered considerable support from 
within the 130,000-member NAHB, 
which, according to VanderWerf, in- 
cludes approximately 85% of the na- 
tion’s residential and light-frame home 
































































THREE DIGITAL THREE ANALOG UNINTERRUPTIBLE 
~~ LINES LINES POWER SUPPLY 


FIBEROPTICS  \ 
(OPTIONAL) 9S ___e= 


TWO PLACES es 
oo - COAXIAL CABLE 
(OPTIONAL) 


Plugged in. The smart-house wiring scheme would integrate electricity, telephones, security, 
and fire detection while distributing audio, video, and data throughout the home. 
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Bob Edwards, a member of the Smart 
House Advisory Committee who 
works out of the Oak Ridge National 
Laboratory, Oak Ridge, Tenn. 
Working on net. Meanwhile, atten- 
tion has turned to developing system 
specifications and, in particular, a 
standard network for home control. 
Along with the NAHB, the Electronic 
Industries Association, the Washing- 
ton-based industry trade group, is 
also seeking a standard network 
[Electronics Week, Jan. 21, 1985, p. 18]. 
The EIA’s Consumer Electronics 
Bus Committee, made up of about 50 
firms, is working on a voluntary stan- 
dard of its own while monitoring the 
progress of the smart-house project. 
Thomas D. Mock, the committee’s 
staff engineer, says the fundamental 


Builders are not 
too concerned about 
the system’s initial cost 


i 
difference between the proposed stan- 
dards is that EIA’s doesn’t require a 
system controller. 

Mock thinks the whole notion of 
home automation will not necessarily 
lead to new uses for personal comput- 
ers but rather to new features that 
will make them easier to use. For ex- 
ample, computer peripherals wouldn’t 
have to be located in the same room. 
“That would make a computer more 
attractive,’ he argues. 

GE has been pushing hard for a 
standard since the introduction of its 
signaling protocol, Homenet, two 
years ago. Homenet has not yet been 
sold as a product, explains GE’s Fran- 
cis, but he says the Fairfield, Conn., 
company may have to begin market- 
ing it if there is no action on a stan- 
dard soon. Francis has been working 
closely with the NAHB, but he adds 
that GE is not sure whether the 
NAHB’s closed-loop and programma- 
ble-power concepts are necessary for 
a standard network. 

Joanne Volakakis, manager for 
home control at GE’s Consumer Elec- 
tronics Business Operations, indicates 
that the lack of a network standard 
may also be slowing the development 
of power-handling chips needed for 
the network. “We have been in sort of 
a quandary until we find out what the 
standard is.” 

Nevertheless, GE’s Power Electron- 
ics semiconductor department, in Syr- 
acuse, N.Y., has developed and _ pro- 
duced “smart power’ chips that are 
capable of withstanding 220 V ace. 
Tom Daly, the department’s product 
manager, views the smart-house pro- 
ject in terms of new applications and 











concludes, ‘I think there is very large 
potential here.” 

Another chip maker looking to put 
elements of a communications net- 
work on silicon is National Semicon- 
ductor Corp. Peter Hillen, the Santa 
Clara, Calif., company’s strategic mar- 
keting manager for home information 
systems, says that the firm_has been 
active in smart-house technology since 
the initial meeting last December and 
that it is close to officially signing on, 
once licensing issues are resolved. 
One reason, Hillen says, is because 
the Japanese are concentrating on 
home automation as the next big con- 
sumer electronics market. 

Home builders who have contacted 
the NAHB about the smart house are 
generally favorable about the concept. 
“Tt’s a house that’s going to be easier 
to wire,’ notes Ken McDermott, a 
contractor in Pottersville, N.J. McDer- 
mott, who says he builds between 8 
and 10 custom homes a year, sees 
“more home-oriented activities” and 
Says prospective customers have been 
asking for smart-house features. Fur- 
ther, McDermott explains that the 
NAHB is providing a focus manufac- 
turers of individual systems could not. 
“Now I think there’s going to be 
some cooperation.” | 







































































































Approves. NAHB’s Pieter A. Vanderwerf 
says that industry supports the smart house. 




















“If you have technology coming on- 
stream, a person would be a fool not 
to take advantage of it,’ concurs 
Mike Galluzo, a home builder in Nor- 
man, Okla. However, Galluzo says he 
would probably first build a prototype 
home for himself before selling to his 
customers. 

Both builders say they are not too 
concerned about the initial expense of 
the new wiring system. The NAHB 
estimates that it now costs about 
$3,500 to install an electrical system 
providing power, two telephones, and, 
perhaps, cable TV to one room. Ob- 
serves Volakakis of GE: “I think the 
question is not whether it’s going to 
happen, but when.” 
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Designers; Technicians; 
Don't Miss This Book 


Custom and semicustom IC’s have 
advanced to the center of the forum. Are 
you equipped to meet the challenges of 
an ever-changing industry? 


Here now is the authoritative and 
official transcript from the 


Strategy in the 80's! 


Executives; Strategic Planners; 








seminar— Custom & semicustom VLSI: Siri strategies For The New Era, 


A prestigious panel of industry experts presents up-to- 
date, significant information that probes major techno- 
logical concerns such as: 


¢ Company benefits by custom design 

¢ Economical appropriateness for tackling custom 
¢ Evaluation of gate arrays and standard cells 

e Alternate processes to explore 


¢ Suitability of CAD systems to your particular 
company 


Custom & Semicustom VLSI: Survival Strategies For The 
New Era is a dependable, knowledgeable source that 
puts exclusive research highlights at your disposal. Offer- 
ing a wealth of information effectively drawn and dia- 
grammed, it is an absolute must for anyone who wishes 
fo know: 

¢ Who is in this market for the long pull, and how to 

qualify for CAD consideration? 

e Who are the players now? 

¢ What is their market share? 

e What is their present potential? 

e What are their future expectations? 


¢ How is their growth ability accelerated by custom 
IC's? 
These questions are ones of survival. And OPPORTUNITY! 
Radical changes in industry result in radical growth for 
companies that understand these changes. 


Let Custom & Semicustom VLSI: Survival 
strategies For The New Era keep you informed. 


Dont hesitate - Order # R360 today! 


This significant report is essential to anyone who 
acknowledges the value of custom and semicustom 
integrated circuits in today’s changing semiconductor 
market. 


Send $150 or your company purchase order to: 


Electronics Magazine Books 


P.Q. Box 541 

Hightstown, NJ 08520 

U.S. residents please include local sales tax. rl f 
Delivery will take 4-6 weeks. “Hh i 
Money-back guarantee if not satisfied. a 





PROBING THE NEWS 










DRAWN BY MIT, 
HIGH-TECH FIRMS 
CONVERGE ON CAMBRIDGE 


by Craig D. Rose 






KENDALL SQUARE IS NOW KNOWN BETTER 


FOR HIGH TECH THAN FOR THE SMELL OF SOAP 


Cambridge, Mass. 
here is a saying that the three 
basic rules of real estate are 
location, location, and location. 
In the rapidly developmg Ken- 
dall Square area, location is 
spelled MIT—everybody wants to be 
near the Massachusetts Institute of 
Technology. 

The dozens of electronics and related 
firms located here have made the area a 
booming commercial technology center 
that is likely to attract many more com- 
panies. In recent years, developers have 
built more than 700,000 ft? around Ken- 
dall and plan an additional 800,000 ft*, 
along with 600,000 ft? slated for rehabili- 
tation. In June, construction began on a 
400-room Marriott hotel, alongside a 
large pedestrian plaza j 
also under construction. 
Even the ancient subway 
station is being renovated 
and expanded. Prompting 
all this activity is the de- 
sire of electronics compa- 
nies to be within a floppy 
disk’s throw of MIT. 

This was not always the 
case for the Kendall 
Square and East Cam- 
bridge areas, just across 
the Charles River from 
Boston. Though MIT has 
long served as an incuba- 
tor of ideas for industry 
and new companies have 
sought to be within easy 
reach of the school, 
growth and success for 
such ventures in the past 
usually meant high-tailing 
it out to the cheap com- 
mercial space along 
routes 128 or 495 in the 
Boston suburbs. 

Until the late 1950s, the 





Hot spot. The Kendall 
Square-East Cambridge area 
has become a real-estate hot 
spot for electronics firms. At 
right is the MIT campus. 
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Kendall Square-East Cambridge area 
was still defined by a declining array of 
older industrial enterprises such as 
chemical companies and a large soap 
factory. “You knew you were in the 
Kendall Square area when you came out 
of the subway by the smell,” recalls 
Thad Tercyak, deputy director of the 
Cambridge Redevelopment Authority. 
No soap. It was the closing of the 
soap factory that prompted the city to 
approach the school for help in redevel- 
oping the area, adds O.R. Simha, MIT’s 
director of planning. In response, Simha 
says that MIT served as the principal 
catalyst and provided financial support 
for the construction of Technology 
Square, which started in 1960 on a par- 
cel just west of the more recent Cam- 





bridge Center development, home of Po- 
laroid Corp. and others. 

Also in 1960, the National Aeronautics 
and Space Administration proposed 
building a research center in the Ken- 
dall Square area. The city believed the 
NASA facility could serve as the back- 
bone for a major renewal project and 
planned accordingly. But those plans 
were short-lived. After constructing one 
16-story building and four low-rises, 
NASA announced in 1969 that it was 
pulling out of Cambridge. 

Local politicians scrambled and man- 
aged to get a Department of Transpor- 
tation facility to partly fill the void left 
by NASA. For the rest of the area, Ter- 
cyak says the city considered everything 
from luxury housing to open space. 
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Eventually, the city made plans for 
mixed-use development—offices, light 
industry, and commercial use—and 
more than $50 million in federal funding 
was secured. Private development, in- 
cluding the hotel under construction, to- 
tals over $100 million and may eventual- 
ly approach $300 million. Despite the 
overwhelming presence of electronics 
and high-technology companies, the ob- 
jective was not to build just a high-tech 
center. 

What the city hopes the project will 
do is increase the number of jobs and 
improve their quality, along with in- 
creasing tax revenues, says Tercyak. At 
the same time, the city wants to avoid 
creating an area that turns into an ur- 
ban desert at the conclusion of the 
workday. Instead, “It could be MIT's 
Harvard Square,” Tercyak says, refer- 
ring to the busy neighborhood adjacent 
to Harvard University that is crowded 
with bookstores, boutiques, and trendy 
restaurants. | 

David Barrett, senior vice president of 
Boston Properties, says that the devel- 
opers had hoped the project would profit 
also from its proximity to Boston’s fi- 
nancial district and government center. 
But he says, “Not many tenants have 
moved across the river from Boston— 
the Charles is wider and deeper than we 
thought.” 

Barrett can afford to view the issue 
philosophically because all his available 
space is rented, thanks in large part to 
electronics and software tenants. But 
for the high-tech tenants, nearness to 
Boston has also become an issue. 

At Symbolics Inc., for example, there 
were fears that the East Cambridge lo- 
cation would put the company at a re- 
cruiting disadvantage, says Abraham 
Hirsch, senior marketing manager. The 
company tended to recruit people from 
Route 128 companies, and many of 
those people faced hour-long commutes. 

Steppin’ out. The location turned out 
to be a lure. “A lot of people like being 
here because they tend to be young and 
do things downtown afterwards. They 
can be downtown in five minutes by 
subways [or] be in Harvard Square in 
five minutes,’ says Hirsch. Customers, 
many of whom visit for traming on the 
Lisp computers, have also enjoyed being 
close to downtown Boston and to the 
airport, he adds. 

Symbolics is typical of the companies 
that have located in the area. It first 
rented a small space with a storefront 
on a nearby street. Later, it took addi- 
tional storefronts, then a single floor, 
and finally a year ago moved into its 
own 80,000-ft? building. Earlier plans 





High hopes. Thad Tercyak of the Cambridge 
Redevelopment Authority, hopes Cambridge 
Center becomes ‘“‘MIT’s Harvard Square.” 
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called for subleasing some of that 
space, but Symbolics found it quickly 
made use of the space itself. 

Hirsch says the company wanted a 
data link to MIT, which has some 60 
Symbolics machines. “This allows people 
who have ties to MIT to walk across the 
street,” says Hirsch. “People visit both 
ways and do a lot of business.” 

Charles Stark Draper Laboratory Inc. 
was among the first of the recent wave 
of high-tech companies to try the Ken- 
dall area. Draper, spun off from MIT in 
1973, was dispersed in many buildings 
throughout the area. When it built its 
new headquarters, it chose Technology 
Square. 

“We wanted to stay near MIT be- 
cause it is an important part of the at- 
mosphere and culture,’ explains Joseph 
O’Connor, the lab’s vice president for 
administration. 

Another long-time area tenant is Com- 
puter Corporation of America, founded 
in Kendall Square in 1965. President 
James Rothnie says the company was 
first located in a “facility that was sort 
of a motel for companies—30-day 
leases.” Though it later added space in 
other parts of the city, in 1983 it came 
back to Kendall and consolidated in 
Cambridge Center. 

“We think this particular area prom- 
ises to be a key technology center,” 
Rothnie says. “The location casts an im- 
age that we think is an accurate reflec- 
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tion of this company. We expect it to 
become a prestige area.” 

Much of East Cambridge is undergo- 
ing a similar transformation. Lotus De- 
velopment Corp. moved its headquarters 
from the Central Square area of Cam- 
bridge to a spot nearer the Charles Riv- 
er and Boston. Janet Axelrod, a vice 
president, says the location is excellent 
for building a work force with varied 
backgrounds, which is a company objec- 
tive. Large manufacturing operations 
might confront limitations of space in 
the Cambridge area, she adds, but this 
will not likely be a major issue for Lo- 
tus, which now employs 800 and has 
much more room to grow. 

Ripple effect. But though companies 
may locate in the city to attract a di- 
verse work force, the ripple effect of 
the high-tech commercial development 
has been the gentrification of a work- 
ing-class city. Citizens’ groups have 
made proposals for so-called linkage and 
inclusionary zoning. These would re- 
quire builders to contribute to a fund 
for low-income housing, or in the case of 
residential development, to provide units 
for lower-income tenants. 

“Obviously, the developers didn’t 
want to do it,’ says Joseph Kellogg, 
Cambridge’s director of economic devel- 
opment. He adds that MIT and Harvard 
also opposed the measure, which has for 
the moment been withdrawn. 

Meanwhile, the extension of the sub- 
3 way system to the city line, 
| where it meets a major commut- 

| er highway, has spurred devel- 
opment in the Alewife section of 
Cambridge, farther away from 
Boston. This area is also experi- 
encing rapid growth and has its 
own high-technology base, with 
| Arthur D. Little Inc. and Bolt 
Beranek & Newman Inc. as 
long-time residents. 

Overall, firms will find more 
than 1 million ft? of additional 
space available by next. year. 
This comes on top of 3.5 million 
ft? built since 1980. Commercial 
rents in Kendall Square are still 
$25 to $30 per square foot. Giv- 
en the current slump in the elec- 
tronics industry, however, devel- 
Mm opers are becoming concerned 
about the ability to rent the 
space that will soon be available. 
Kellogg says the vacancy rate 
has jumped from about 87% to 
between 12% and 14%. 

But Barrett reckons that ris- 
ing and falling with the electron- 
ics industry comes with the ter- 
ritory. “The one aspect of being 
in the real estate business in 
Cambridge is that you’re also in 
the venture capital business,” he 
says. —Craig D. Rose 
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KODAK REFOCUSES TO PUT 
OFFICES IN THE PICTURE 


Integrating acquisitions with its traditional businesses, 
the photography giant shifts to high technology 









Rochester, N.Y. 
Mi: work,” George Eastman wrote in 
his 1932 suicide note, “is done.” 

Eastman, the heirless founder of 
Eastman Kodak Co., built one of Ameri- 
ca’s biggest business empires, a $10 bil- 
lion conglomerate focused on the pho- 
tography business, but also reaching be- 
yond cameras, film, and paper, to chem- 
istry and plastics. For years, the 
company reigned almost unchallenged. 

Now, a half century later, Kodak is 
trying to forge a presence in a different 
kind of business—office equipment. It is 
mounting a challenge to its biggest com- 
petitor and one-time Rochester neigh- 
bor, Xerox Corp. 

Shifting focus. Last fall, when the 
company changed the name of its Photo- 
graphic Division to the Photographic 
and Information Management Division, 
it was doing more than just realigning 
operations. It was sending out a mes- 
sage: Kodak, the company that put pho- 
tography into nearly every American 
home, was shifting its focus to high 
technology and preparing for a major 
push into the U.S. office. 

In this way, the firm hopes to revive 
its sagging business per- f& 
formance. Following a 6% 
drop in sales in 1983 (to 
$10.2 billion), sales in 1984 
rose a scant 4% to $10.6 
billion. 

“In the years after 
World War II, [Kodak] 
had the entire photogra- 
phy market to  them- 
selves,” says Philip Cava- 
lier, a financial analyst at 
Pershing & Co., New 
York. “They enjoyed a 
great growth rate,” with 
the development of color 
film and simpler cameras. 
However, Cavalier contin- 
ues, “there’s been nothing 
revolutionary in photogra- 
phy in years,’ and for a 
large organization like 
Kodak, exploring new av- 
enues for growth was an 
absolute must. 

A decade ago, Kodak 
stepped timidly into the 


Shifting focus. Eastman Ko- 
dak hopes high technology 
will revive its sales. 
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office-copier market. Since then, Ko- 
dak’s position there has grown so that it 
now enjoys a comfortable spot in the 
copier market’s high end. A recent 
agreement with Canon Inc. of Japan to 
market a midrange copier under the Ko- 
dak label should expand the company’s 
base in that market even more. Unveiled 
with relatively little fanfare, the product 
shows how Kodak is squeezing into the 
highly competitive office arena. 

Kodak’s philosophy is to merge its 
own technological strengths with those 
of other vendors and use the easily rec- 
ognizable Kodak nameplate as a launch- 
ing pad to the marketplace. “Marketing 
and financial strengths are as important 
as technology,” says Cavalier in discuss- 
ing the Kodak strategy. 

Adds John Gell, Kodak’s manager of 
electronic markets in its Copy Products 
Division: “We looked at the market and 
saw there were many companies that 
offered parts of the process—one of the 
steps—but none integrated a whole sys- 
tem. We went out and took the best of 
what we found and integrated them [un- 
der the Kodak name].’’ 

Kodak did more than purchase parts 





















for its systems. It bought companies 
and parts of companies as well. The 
first major acquisition was Atex Inc., an 
electronic publishing systems company, 
in 1981. Other purchases include Diconix 
(formerly Mead Digital Systems), in 
1983, a maker of high-speed ink-jet 
printers, Eikonix Corp., a producer of 
digital scanners and image-processing 
systems, and Verbatim Corp., the flop- 
py-disk manufacturer. In addition, Ko- 
dak invested $20 million last October in 
Sun Microsystems Inc. and $5.1 million 
in Interleaf Inc., a software developer. 

Having woven each of these firms 
into its own vast empire, Kodak took 
aim at its copier competitor, Xerox. In 
May, it unveiled a pair of systems it 
hopes will establish it as a major force 
in the information-systems market: 
KIMS (Kodak image-management sys- 
tem) and Keeps (Kodak Ektaprint elec- 
tronic publishing system). 

Designed for use in document-inten- 
sive operations, KIMS consists of a ro- 
botic film autoloader, four charged-cou- 
pled-device scanners, and a family of 
graphics work stations that are connect- 
ed to a Digital Equipment Corp. VAX 
computer. The autoloader can hold up to 
240 Ektamite film magazines (equal to 
3.5 million pages of paper documents). 
Each system can include up to six auto- 
loaders. Thus a system has a potential 
data base of over 20 million pages of 
documentation. 

Users can access documents in sec- 
onds, then compare and view up to four 
pages at once using the work station’s 
windows. They can enlarge a segment 
of the image for closer inspection by up 
to four times and, without making 
changes directly in the file, amend it as 
a clerk might by “paper-clipping”’ a note 
to the file. 

Scheduled for fourth-quarter release, 
Keeps will accept text from a variety of 
word processors. It can process graph- 
ics, merge text and line art, add head- 
lines and headings in various fonts, and 
produce print of near photo-typeset 
quality. The result is a presentable doc- 
ument for in-house or limited-circulation 
distribution, produced almost instantly 
and much cheaper than sending the 
pages out to a publishing house, accord- 
ing to Gell. 

Both typify Kodak’s integration of 
technology from outside vendors as well 
as from its own divisions, subsidiaries, 
and partial holdings. Each seeks to set a 
new performance level in its own niche. 

Marketing strategy. “The philoso- 
phy of the company is that we want to 
get the biggest bang, the best perfor- 
mance, and the best reliability we can,” 
says John Clifford, director of Kodak 
Electronic Imaging Systems in the Busi- 
ness Systems Markets group, the sec- 
tors responsible for KIMS. That philoso- 
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amounts to Kodak telling its customers, 
“We'll give you whatever you need to 
use our system.” 

Eugene Glazer, a research analyst at 
Dean Witter Reynolds Inc., New York, 
says Kodak’s reputation is the key to its 
ability to go head to head with Xerox 
with a system of products made mostly 
outside its own factories. 

Following IBM. Kodak says it is 
prepared to provide a full turnkey of- 
fice-automation system with the Keeps 
publishing network, complete with elec- 
tronic mail, word processing, publishing, 
copying, and printing, says Gell. That 
approach, Glazer suggests, puts Kodak 
on a path similar to the one followed by 
IBM: it is not on the leading edge of 
every technology, perhaps, but it sup- 
ports the full product line. 

“They've got an excellent reputation 
based on very, very strong support for 
the customer,’ Glazer says. He ex- 
plained that although Kodak says it is 
shooting for the middle ground in office 
publishing (an area it claims Xerox has 
left wide open), the two companies are 
competing for the same market. “The 
reputation Kodak has in copiers among 
customers is far better—dramatically 
higher—than Xerox,’ he continues. 
“That’s quite extraordinary, given the 
experience Xerox has in that market— 
and I think that reputation is transferra- 
ble [to office publishing].” 

Not everyone shares Glazer’s positive 
view. Cavalier thinks Kodak is entering 
the new market too late and with insuf- 
ficient technology to back it up. “There 
are a lot of different approaches to go- 
ing into competitive markets. One is to 
jump in and gamble. A second is to let 
the market define itself and then carve 
out a niche for yourself. 

“That’s what Kodak is trying to do. 
But I think they’re a little late. Xerox 
has done a better job and Kodak is en- 
tering too gingerly, too cutesy-pie. They 
had to do it. They couldn’t wait, because 
they had to stay close to Xerox.” 

Kodak went far for the gear to devel- 
op the systems. For Keeps, Sun provid- 
ed the graphics work stations, text con- 
troller, and disk-expansion pedestals, In- 
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Vision. Kodak integrated the best of what it 
found, says manager John Gell. 





terleaf wrote the composition and work- 
station publishing-system software, and 
Canon manufactured the printer. 

Four other firms are supplying tech- 
nology for the systems, and Kodak will 
offer other, faster printers for the sys- 
tem as its Diconix unit develops them. 


For KIMS, Kodak needed more out-— 


side help. Without powerful computing 
technology, the system couldn’t handle 
the density of information with which it 
is burdened, rendering it nearly useless. 
So Kodak enlisted DEC’s help. In what 
Clifford calls “something more than an 
OEM relationship, maybe ‘OEM-plus,’ ” 
Kodak guarantees that it will know 
what DEC is doing and planning for the 
next two to four years. 

The alliance between the two is sym- 
biotic, since Kodak gains from DEC’s 


computer skills and DEC benefits from | 


higher sales caused by demand in an as 
yet untapped market, Clifford says. 
Says Paul Artlip, director of KIMS mar- 
keting: “We're taking the best of Ko- 
dak—images—and the best of DEC— 
their architecture—and we are putting 
them together” in a way that no one has 
done before. -Tobias S. Naegele 
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.R. GRACE ACQUIRES 
-+HOMERICS FOR STOCK 
hemical giant W.R. Grace & Co., New 
‘ork, has acquired Chomerics Inc., Wo- 


-burn, Mass., for 2.4 million shares of 
| | Grace common stock. Chomerics, with 
| 1984 sales of $45.8 million, develops and 
| markets materials and components for 
electronic packaging to companies in 
various segments of the electronics 






IPC COMMUNICATIONS 


- Continental Telecom Inc., a vendor of 
-telecommunications and information-pro- 
cessing services in Atlanta, has agreed 
in principle to acquire IPC Communica- 
- tions Inc., Greenwich, Conn., for approx- 
| imately $55 million. IPC, which designs — 
-and makes telecommunications equip- 
ment used primarily by brokerage 
firms, banks, and securities and com- 
-modities companies, had revenues of $70 
- million in fiscal 1984. “We are impressed 


with the quality of the IPC products and 


the profitability record of the business,” 
says Continental Telecom president 
John Lemasters, in explaining the pro- 
posed acquisition. 





TESTER STARTUP 
RAISES $5.25 MILLION 


Support Technologies Inc., Tigard, Ore., 
has raised $5.25 million in its second 
round of venture financing. This follows 
the $2.25 million that the company 
raised in July 1984. The new funds will 
be used to further develop the compa- 
ny’s product, a low-cost automated tes- 
ter aimed at servicers of electronic 





on 





PLAYERS 






Herzlia, Israel 
ss scenario is familiar. A bright de- 
sign engineer working for a major 
electronics manufacturer has a hot idea 
for a product. He makes a pitch to man- 
agement but gets nowhere. So the 
bright engineer goes off and starts his 
own company. 

This stereotypical Sil- 
con Valley scenario is still 
new to Israel, a land 
known more for its bibli- 
cal heritage and survival 
instinct than for entrepre- 
neurship. But it is occa- 
sionally played out. 

Amos Wilnai, for exam- 
ple, left National Semicon- 
ductor Corp. and in 1983 
returned home to found 
Clarity Ltd., a developer 
of computer-integrated-en- 
gineering systems and 
custom very large-scale-in- 
tegration design services. 
In May, Herzlia-based 
Clarity in turn gave birth 
to Clarity Systems Inc., a Sunnyvale, 
Calif., marketing arm. 

Wilnai’s idea has resulted in Clarity’s 
Superset 5000 computer-aided-design 
and -engineering system targeted for 
full-custom VLSI design (see p. 60). To 
get feedback on design concepts being 
developed, Wilnai added an Integrated 
Circuit Design Group, and Clarity just 
announced a $900,000 deal with Signe- 
tics to design a CMOS chip. © 

Lifeline. Clarity is very much the 
persona of Wilnai, a native-born Israeli 
who was educated in the U.S. and 
worked for American companies. The 
firm straddles the old world and the 
new, balancing on two complementary 
facts: an Israeli company cannot exist 
without a strong presence in the U.S., 
and U.S. companies have a high regard 
for Israeli research engineers. 

Wilnai is such an engineer. With a 
master’s degree in electrical engineering 
from Brooklyn Polytechnic and nine 
years cutting his professional eyeteeth 
with Corning, Signetics, and Monolithic 
Memories, Wilnai “just went where I 
felt best,” and returned to Israel. As a 
design engineer with U.S. firms there, 
he designed the 2101, 2111, and 2112 
chips for Intel Corp. and, at National 
Semiconductor, headed the group that 
designed the 32000 family. 

Although Wilmai takes credit only for 
“putting the right team together and 
giving them the tools,” he recognizes 
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Shift. Clarity p 
Wilnai went from design engi- 
neer to entrepreneur. 







the increasing difficulty of designing 
complex chips efficiently. “It took 50 
man-years to design the 32016, the basic 
microprocessor, and three years later 
they are still finding bugs. When you 
start to think about the next generation 
of chips, you can’t design them with the 
tools we have now.” 

So Wilnai and David As- 
kenazi, the project’s soft- 
ware manager and now 
Clarity’s vice president of 
research and development, 
tried to convince National 
to develop a CAD system 
that would enable the de- 
sign of complex chips with 
fewer errors and less ef- 
fort. When National 
showed no interest, the 
two formed Clarity. They 
raised money within Israel 
because Wilnai couldn't 
convince U.S. venture cap- 
italists to wait two and a 
half years for any return. 
“We needed at least that 
long just to develop an infrastructure.” 

A design engineer by background and 
temperament, Wilnai had reached a 
stage in his career where he had to 
choose between staying at the design 
board or moving into management. “Tf 
you want to accomplish more, to do bet- 
ter, you have to use other people,” he 
says. “Even if you don’t want to give up 
your former life, you have to. It’s a 
compromise.” Jesse J. Leaf 
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ANSLOW’S ORDERS: 
RAISE U.S. SALES 


Irvine, Calif. 
Tans over a semiconductor company 

in the face of what may be the stiff- 
est industry downturn yet is a tough 
task. Making it tougher for Robert E. 
Anslow, who took over as general man- 
ager at Plessey Solid State last month, 
is the fact that his bosses expect him to 
grab a bigger part of the fiercely com- 
petitive U.S. market. 

Expanding market share is a daunting 
task for any firm these days, but it 
seems positively Herculean for the tiny 
Plessey operation, formed in 1977. Its 
sales, though not broken out by British 
parent The Plessey Co. ple, were proba- 
bly under $10 million last year. 

Despite this small working base, Ans- 




























































low is optimistic. What gives Plessey a 
competitive advantage, he says, is solid 
technology support from the parent. 
“The research at Plessey’s Caswell | En- 
gland] Center is top-notch, better than 
I’ve seen at any other merchant-market 
manufacturer.” 

Anslow, 52, has more than 25 years of 
experience in semiconductors, most re- 
cently at Rockwell International Corp.’s 
Semiconductor Products Division, where 
he was director of strategic planning. 
Rockwell associates in nearby Newport 
Beach praise Anslow, who holds a chem- 
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Parental support. Plessey Solid State gener- 
al manager Robert E. Anslow is counting on 
solid support from parent The Plessey Co. 






ical engineering degree from Massachu- 
setts Institute of Technology and an 
MBA from Harvard University. “He’s 
an outstanding guy with classic creden- 
tials and was quite successful,” ob- 
serves Charles V. Kovac, vice president 
for major accounts. 

In line with his intent of “moving out 
and making ourselves better known,” 
Anslow plans to beef up component dis- 
tribution and the sales network. In keep- 
ing with guidelines from Plessey offi- 
cials, however, Anslow says the U.S. 
Solid State unit will stay closely linked 
with multinational operations. 

Product push. Already in his compa- 
ny’s product line, and destined to be 
pushed for wider U.S. sales, are high- 
speed bipolar parts that run at 2 GHz. 
Work is continuing on CMOS, too, scal- 
ing the process down to 24m geome- 
tries and focusing on circuits to run at 
speeds of 40 to 50 MHz. CMOS gate 
arrays also are at the center of Ples- 
sey’s semicustom products, one of the 
fastest-growing U.S. businesses. A de- 
sign center in Irvine serves customers, 
and improved CAD equipment is in the 
works. Other activities include design 
engineering for hybrid devices, which 
are fabricated in England. 

Anslow calls the semiconductor slump 
“the most sudden and rapid I’ve ever 
seen. The roller coaster started down 
last year and hasn’t really gone back up 
much.” —Larry Waller 
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ELECTRONICS 


THE PELL-MELL RUSH INTO 
EXPERT SYSTEMS 
FORCES INTEGRATION ISSUE 


by Tom Manuel 


SOFTWARE-DEVELOPMENT TOOLS FOR NON-AI-TRAINED USERS 


MOVE EXPERT SYSTEMS INTO EVERYDAY APPLICATIONS 









xpert systems, once an esoteric research curiosity, 

are emerging from artificial-intelligence research to 

find practical applications in the real world. Corpo- 

rations, government agencies, and the military are 

rushing to exploit this unique type of computer 
software—programs that capture and encode the knowledge 
of skilled people and experts for use by less-skilled technicians 
or the experts themselves. Yet there is a lot of confusion 
about how best to harness the technology’s benefits and tap 
its potential for widespread commercial use. Many organiza- 
tions either know or think they should get into expert systems 
but are not sure where to start. 

Most expert systems up to now have been stand-alone, 
experimental systems. But nearly everyone who is familiar 
with them believes that to be truly useful, most expert sys- 
tems will be integrated with existing computer applications. 
This integration is becoming a key issue. It means that expert 
systems should be able to hand off results to other programs 
and accept information from them or even go out and search 
external data bases for additional information. For example, 
expert circuit-design aids will be most effective if they are an 
integral part of complete design-automation systems. 

Basic expert systems consist of two vital ele- 
ments: a knowledge base and an inference 
mechanism or engine. Knowledge bases 
contain specific information about a 
subject—facts, figures, character- 
istics, rules of thumb, and con- 
ditions. Inference engines, on 
the other hand, are pro- 
grams that consult the 
knowledge base to arrive 
at advice, a recommen- 
dation, or a suggested [ 
solution to a problem. 

More advanced ex- 
pert systems are likely 
to have a knowledge- 
acquisition subsystem 
to help the expert, or 
a knowledge engineer 
and expert working to- 
gether, create, modify, 
and maintain the knowl- 
edge base. Expert sys- 
tems should also contain an 
explanation facility that tells 
the end user what knowledge, 
rules, and line of reasoning lead 
to a given conclusion or why the 
system is asking the user a particular 
question. A complete and integrated expert 
system will consist of all four parts plus inter- 


54 


























faces to many other functions of the computerized system of 
which it is a part (Fig. 1). 

The past year has seen the emergence of serious software 
tools for the development of expert systems to aid a host of 
ordinary, everyday problems, and many useful systems have 
been built, with hundreds more in progress. These systems 
cover a broad range of applications; expert systems are run- 
ning now in the fields of computer-aided circuit design, inte- 
grated-circuit production, oil exploration, and process control, 
as well as configuring computer systems for manufacturing, 
medical diagnosis, finance, and marketing (see table, p. 57). 

It is likely that nearly every major U.S. corporation has or 
is initiating an AI group to start building—or at least start 
looking at—expert systems. Also, the Department of Defense 
and the National Aeronautics and Space Administration are 
interested in expert systems for battlefield missions, strategic- 
defense computer systems, space shuttle missions, and the 
upcoming space station. Expert systems and AI in general are 
a big part of the Defense Advanced Research Projects Agen- 
cy’s Strategic Computer Initiative. 

Expert-system activity is not limited to the U.S., either. 
Much work in expert-system technology is going on in West- 
ern Europe and Japan. But before expert systems 

achieve widespread acceptance as a simple 
way to solve problems, as most soft- 
ware veterans predict they will, 
some glaring needs must be filled. 

Topping the list, even the 
* staunchest proponents admit, 
is the need for commercial 
software development 
tools that can be put to 
work by people who are 
not AI specialists. But 
a prospects for easy-to- 
a use AI tools are im- 
proving rapidly. Two 
recent meetings devot- 
ed to AI and expert 
systems—one in the 
U.S. and the other in 
France—brought to 
light many new expert- 


ay system development 
products. At AI ’85, a 
first-time national show 


held in early May in Long 
Beach, Calif., many of the ap- 
proximately 35 AI hardware and 
software firms exhibiting products 
introduced new expert-system soft- 
ware-development tools, several of them 
running on personal computers instead of the 
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more expensive machines built especially for AI. 

And at the Fifth International Workshop on Expert Sys- 
tems and Their Applications also held in May in Avignon, 
France, more than half of the technical program was devoted 
to expert-system development. At the accompanying exhibi- 
tion, no fewer than 30 of the 49 participants were displaying 
expert-system tools, shells, and inference engines. Offerings 
ran the gamut from a $200 expert-system builder for Apple 
Computer Inc.’s Macintosh to highly sophisticated $50,000 
software packages for that special breed of AI hardware 
known as Lisp machines. Approximately 20 of these software 
packages are of European origin and have such fanciful 
names as KOOL, TESS, Tigre-1, Criquet, and Golem. 


Expert systems to dominate Al software 

“The key to Al’s success will be the value added by AI 
software whether that software is a stand-alone application 
or, especially, when AI is used to enrich many ordinary appli- 
cations,’ says Kenneth R. Sonenclar, program director of the 
Gartner Group Inc.’s Industry Service. Most of the software 
with AI technology—about 90%—for the next five years will 
be expert systems or expert-system related, according to Son- 
nenclar. Gartner Group analysts believe, as do quite a few 
other computer industry people, that AI applications or appli- 
cations with AI content will have to either run on IBM Corp.’s 
hardware or be able to coexist closely with it, especially in 
office applications and in integrated applications within the 
largest companies. In dollar volume, the sales of AI software 
will begin to rise sharply by 1987 (Fig. 2). 

Some large companies have well-established AI depart- 
ments and have already built some prototype expert systems. 
But for many organizations, expert-system skill is an unfamil- 
iar technology they deem important enough to learn about. 
The newness of the field is reflected in the questions being 
asked: for example, what tools and techniques are available 
now, and how much can they do? Organizations want to know 
if people not highly trained in AI can build usable expert 
systems with these tools. Some think not. The people who are 
offering so-called easy-to-use expert-system development tools 
naturally say yes. But, on the other hand, if skilled expert- 
system practitioners are needed, how can they be found or 
trained? 

A polarization of opinion seems to be developing around 
these questions regarding expert systems: on one side are 
those who maintain that meaningful systems still require the 
specialized Lisp-language machines, people with AI program- 
ming skill and experience, and maybe one of the big, compre- 
hensive development tools. On the other side are those who 
believe that useful systems can be devel- = 
oped now by people not experienced in Al 
by using personal computers or work sta- | 
tions and the expert-system shells and de- | — 
velopment tools currently available. What — 
can be done today really depends on what | 
the user wants to do and the resources he 
will apply. 

Personal computers and work stations 
with the concomitant tools can be used, at 
the very least, to learn about expert-sys- | 
tem technology and get some basic expe- | 
rience. In some cases, they can be used to | 
develop and deliver usable, though limit- | 
ed, applications. However, most compa- | 
nies currently building expert systems | 
that are more than prototypes maintain | 
that efficient Lisp machines and the very | 
rich development environment that comes 4 
with them are essential. 

Although the number of new software 
tools that surfaced at the Long Beach Al 





gathering indicates stepped-up efforts in the field, some ob- 
servers still remain unimpressed with their quality. Harvey P. 
Newquist III, editor of ‘““AI Trends,” an industry newsletter in 
Scottsdale, Ariz., thinks this crop “doesn’t show much im- 
provement over those already available.” He says current 
software tools represent “simply the quickest way to get 
something to market.” Too many of them are still language- 
based and require a user to start from scratch; they do not 
relieve much of the preliminary programming burden. 

But Newquist sees better tools ahead, perhaps appearing as 
soon as the Ninth International Joint Conference on AI, which 
will be held in Los Angeles Aug. 18-24. He thinks some impor- 
tant firms are targeting products for this show, which is 
expected to be the biggest yet for AI. Industry reports hint 
that minicomputer makers Digital Equipment Corp. and Data 
General Corp. are planning major AI splashes there. 

There was also considerable debate at the Avignon work- 
shop about the utility of the current crop of tools for the 
would-be expert-system creator with a limited background in 
Al. “My own feeling is that [selling expert-system develop- 
ment tools to nonspecialists| is a bit premature,” says Jean- 
Michel Truong-Ngoc, founder snd president of Cognitech SA, 
a Paris company that specializes in developing expert 
systems. 

With a French government contract to produce 30 expert 
systems for farming applications [ElectronicsWeek, May 27, 
1985, p. 25], Cognitech has developed Tigre-1, its own set of 
tools designed to facilitate the construction of diagnostic ex- 
pert systems. But even Truong-Ngoc is skeptical of how easy 
it would be for a neophyte to shop the market for the proper 
tools to create his own expert systems. “Just choosing the 
tools that are best suited to deal with specific kinds of applica- 
tions is specialist’s work,” he explains. 

The opposite opinion is held by James Chapman, executive 
vice president of Human Edge Software Corp. Chapman 
thinks this budding industry does not need technology hoard- 
ers who try to keep the know-how in the hands of a few 
specialists. “Expert-systems technology can and should be 
used to solve everyday problems,” says Chapman. 

Human Edge Software is currently offermg two personal 
computer-based expert-system building tools—Expert Ease 
and Expert Edge—that do not require the user to be an Al 
expert. The company is also delivering several of its own 
expert-system applications for business strategy and personal 
development. 

In addition, Human Edge will publish a catalog of third- 
party run-only expert systems built with its development 
tools. With the expert-system capability Human Edge and 
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1. Not an island. The typical expert system—consisting of a knowledge base, inference 
engine, knowledge-acquisition subsystem, and explanation facility—will not be isolated from 
other programs and data bases in the computer system where it resides. 
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several other companies are offering to personal computer 
users, Chapman asks, “why shouldn’t people have access to 
the technology?” 

The ways to develop expert systems today can be grouped 
into three to five categories, depending on who one talks to. 
However, there is general agreement about the first two 
approaches. 

One road to building expert systems is to train current 
workers in AI techniques or try to find and hire experienced 
people. The next step is to start building something using one 
or more of the AI programming languages such as Lisp, 
Prolog, and Smalltalk, and, if using Lisp machines, the rich 
development support environment available. 

A variation of this approach is first to develop an in-house 
expert-system development tool using the AI programming 
languages—some corporate AI groups have even done this 
using conventional programming languages. One company to 
take this approach and develop its own expert-systems tool 
technology is Hewlett-Packard Co. (see “HP builds a base in 
Al technology,” below). As a computer maker, HP felt it had 
to own, control, and master its own software technology. 
Equally important to HP was to have expert-systems technol- 
ogy on its own general-purpose computers and have it inter- 
face or be integrated with the traditional software tools on 
those systems. 

In contrast to a computer company’s approach to expert- 
systems technology, Litton Industries Inc., a large, diverse 
industrial company, takes advantage of commercially avail- 
able systems. Litton’s method is an example of the second 
basic way to develop expert systems, that is, to buy and use 
one or more of the commercial multifaceted expert-system 
development tool products (at this time mainly available on 
the AI machines or bigger general-purpose computers such as 
superminicomputers and mainframes), bring in consultants 


when necessary, and train in-house people in the systems’ 
methodologies. 

Among the big commercially available expert-systems devel- 
opment packages that offer powerful knowledge-representa- 
tion languages and a variety of inference mechanisms, there 
are three systems that are leading the pack. All currently 
require Lisp machines or a minicomputer the size of a DEC 
VAX. The first out of the starting gate (in August 1983) and 
perhaps the most mature with a second version under its belt, 
is the KEE (for Knowledge Engineering Environment) system 
from Intellicorp, Menlo Park, Calif. The other two are ART 
(Automated Reasoning Tool) from Inference Corp., Los Ange- 
les, and Knowledge Craft, just released by Carnegie Group 
Inc., Pittsburgh. 


Commercial pioneer 

When introduced, KEE was the first large, comprehensive 
expert-system development tool kit to be marketed commer- 
cially. The installed base of KEE is now growing quickly. 
According to Thomas P. Kehler, executive vice president, 
there are now approximately 200 KEE systems installed for 
about 60 customers. “The many repeat sales to the same 
customer—several companies have 10 installations—is an indi- 
cation of product success,’ says Kehler. 

This object-oriented system is directed at two kinds of us- 
ers. First, it is well suited to a developer and customizer of 
expert systems to be used much like a high-level program- 
ming language. Like programming languages, KEE can also 
be used by knowledgeable end users. 

KEE has an open architecture around its object-oriented 
system core, and functions can be added to the tool kit. Intelli- 
corp plans to extend KEE in three ways, says Kehler. First, 
the company will build problem-solving environments for spe- 
cific types of problems using KEE as the foundation. In 
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solutions to problems or buy tools, training, and consulting _ 
_ for expert-system development. Some companies will want 
to develop some expert-system tools themselves. 


_ HP is still working on a number of other Al applications, 
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particular, the company will be doing this for Darpa under a 
recently announced two-year, $1 million contract. Darpa and 
Intellicorp will work together to specify the extensions the 
agency needs. Here, KEE will be extended to deal with a 
diversity of knowledge types, different types of knowledge 
constraints, experiential rules of judgment, structural descrip- 
tions, and mathematical simulation. One of the goals will be to 
bring all types of knowledge together into one system. 

Second, KEE will be made more usable for a larger group 
of users. And third, it will be made more efficient for delivery 
vehicles other than Lisp machines. This is becoming a key 
issue in transferring AI technology into the commercial world. 
In Kehler’s words, ‘““A major development [we can expect to 
see] within the next year is the movement of AI technology 
onto traditional architectures.” 


State of the ART 

The ART system from Inference is in the same class as 
KEE—an expert-system development tool kit with multiple 
knowledge-representation and inference paradigms. It was a 
little later entering the market, but it is gaining a following 
rather quickly. There are now roughly 80 customer companies 
using about 50 copies of ART. “Almost none of the customers 
have backgrounds in AI,” says Chuck Williams, vice president 
of technology. Although ART has extensive on-line help and 
an abundance of documentation to ease the first-time user 
along, it requires a learning investment to truly master its 
range of possibilities. 

“It is possible to build very complex systems with some 
training, as our customers have demonstrated,” claims Wil- 
liams. The effective use of ART and other similar systems 
comes quite quickly (in months, not years) after the vendor 
conducts training and then helps the customers’ programmers 
build the first system or two. 

A good example of a successful ART customer is the NASA 
Johnson Space Center, where computer scientists and engi- 
neers are continuing to create expert systems for the space 
shuttle and space station programs. NASA is the farthest 
along of ART customers, having five prototypes in operation 
and at least as many more under way. The first operational 
system at the space center is Navex, the expert system that 
operates the high-speed ground navigation console during 
space shuttle take-off and landing [ZlectronicsWeek, Feb. 4, 
1985, p. 51]. | 

ART costs between $60,000 and $80,000 and is designed to 
run on all Lisp machines from Symbolics Inc. and Lisp Ma- 
chine Inc. as well as on VAX computers equipped with VAX- 
Lisp. It has four primary components: a knowledge-represen- 
tation language; a compiler that maps the knowledge into 
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Lisp code and data structures; a run-time 

applier for solving specific problems; and 

an environment that allows the developer 
to control and monitor the system during 
the development process. 

Before any expert system can be use- | 
ful, an adequate and accurate knowledge 
base is essential. So the Carnegie Group 
emphasizes knowledge representation. “If 
you can’t represent knowledge, you can’t 
solve problems,” explains Mark Fox, a 
founder and chief technical officer of Car- 
negie Group. Therefore, Fox’s company 
first developed an advanced knowledge- 

representation language, CRL, an en- 
hancement of the SRL schema-represen- 
tation language developed and proven at 

Carnegie-Mellon University. CRL is a lan- 

guage that uses schemata—or frames, as 
they are often called—which group relat- 

ed chunks of knowledge together and de- 
fine the relationships between them. The Carnegie Group, 
however, takes the technique several steps further. 

Boosting the productivity of higher-level AI computers is 
the goal of Carnegie Group’s Knowledge Craft, an integrated 
knowledge engineering package. Combining CRL with a vari- 
ety of problem-solving paradigms, knowledge-based editors, 
user interfaces, and development utilities, the tool greatly 
reduces the time required to build expert systems, says Larry 
Geisel, president of the Pittsburgh firm. It is comprehensive 
enough for a wide variety of robust applications. It supports 
object-oriented, logic- and rule-based reasoning mechanisms 
using a common knowledge base. Other inference strategies 
can be added easily. Knowledge Craft’s price is $50,000, but 
that includes training and support. It runs on the Symbolics 
3600 family of Lisp engines, Texas Instruments Inc.’s Explor- 
er, and DEC’s VAX series. 

The frame-based structure of CRL allows meta-knowledge, 
meaning that it encodes not only bare facts but knowlege 
about those facts. It can also represent user- and system- 
defined dependencies in the knowledge to make the knowl- 
edge base dynamic and adaptive to knowledge changes—an 
area of knowledge engineering that has been the greatest 
impediment to the successful implementation of expert sys- 
tems, according to Fox. 

Knowledge Craft also handles user-controlled searches, and 
can define contexts where different versions of the knowledge 
base are represented by just the differences between the 
versions. This allows expert systems to capture knowledge 
from experts with differing opinions. 

Other expert-system development tools especially suited to 
the AI machines and superminicomputers are the 8.1 system 
from Teknowledge Inc., Palo Alto; OPS5, offered by Digital 
Equipment Corp., Maynard, Mass. and others; and an OPS5 
derivative, OPS88, from Production Systems Technologies 
Inc., Pittsburgh. 





No experience necessary 

The first two approaches to building expert systems require 
at least some people with training, understanding, and skill in 
AI and expert-system programming techniques. To obtain 
such people, an organization has two options: recruit and hire 
them, which is often difficult and expensive these days; or 
pick some good people and give them some training and get 
them to build something. 

The third approach (or the third, fourth, and fifth, depend- 
ing on viewpoint) involves expert-system development tools 
and languages for personal computers and work stations. 
Here, it is claimed, people without extensive AI training and 
experience can achieve useful results. It is in this realm where 
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there are some differences of opinion as to whether there is 
one methodology or several. Some people break this category 
into two or three subcategories. 

There are those who classify all attempts at building expert 
systems on 8 and 16-bit personal computers and 32-bit work 
stations in a single category. And some of those people often 
dismiss the entire category as just playing around. 

In subdividing the personal computer category of expert 
systems and development tools, a couple of steps can be 
taken. In the first place, the powerful work stations based on 
full 32-bit microprocessors just appearing can be placed in a 
separate class from today’s standard 16-bit personal comput- 
ers. These powerhouse 82-bit work stations perform well 
enough to be considered for quite serious expert systems. 
Personal computers with such 32-bit horsepower are also ex- 
pected soon. 

A further breakout is possible within the personal computer 
realm. For example, William Turpin, manager of knowledge 
systems at TI, talks about two classes of personal computer 
expert-system development tools. “There are the starter ex- 
pert-system tools—very low-cost things—for personal comput- 
ers for people to get their feet wet and find out about [the 
technology]. Then there are what I would call personal com- 
puter production systems that can be used to develop and 
deliver usable expert-systems on personal computers.” 

Of course, TI’s own Personal Consultant product is placed 
in this latter category. The Personal Consultant is an expert- 
system development package based upon the Emycin technol- 
ogy developed at Stanford University, and is now available on 
the IBM Personal Computer and compatible family of prod- 
ucts as well as TI’s Professional Computer series. 


New options 

There are advantages as well as disadvantages to every 
method of building expert systems. Many companies will like- 
ly benefit by trying a combination of two or three of these 
methods. Now many organizations can start seriously think- 
ing about and even get into using AI technology because 
these options are available. There is no doubt in many peo- 
ple’s minds, including Turpin’s, that personal computers and 
the AI software tools available for them is helping bring this 
about. Regardless of the approach taken, the advice unani- 
mously given by those who have built an expert system or 
two is to build something. The admonition is to get started. 

Assuming an organization gets started developing expert 
systems, there still remains the question of the kinds of com- 
puters that are going to be used to deliver these expert 
systems to the end users. The costly AI machines may be 
excellent vehicles for expert-system development, but at cur- 
rent prices of $50,000 and up, companies cannot afford to buy 
lots of them to spread around as delivery vehicles. However, 
staunch supporters of these machines firmly believe that 
prices will drop significantly very soon. 

According to the Gartner Group’s Sonenclar, the AI hard- 
ware business is going to become extremely competitive in the 
next few years. Lisp machines are going to skid in price down 
a faster learning curve—35% per year—than traditional com- 
puter products (Fig. 3) because of intense competition, VLSI 
Lisp machine implementations, and PC encroachment. In 1985, 
$55,000 buys a Lisp machine with two megabytes of main 
memory, a 140-megabyte disk drive, and a high-resolution 
monochrome display. 

However, the best delivery system in many cases will be 
something already in place or very affordable, such as person- 
al computers or even terminals to time-shared mainframes 
and minicomputers. But many expert-system practioners be- 
lieve that personal computers are not yet powerful enough to 
run sophisticated expert systems. 

Peter L. Gabel, president of Arity Corp., disagrees: “It is 
absolutely possible to do serious AI on personal computers.” 
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AI SOFTWARE SALES WILL SOAR BY 1990 
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2. Software up. Artificial-intelligence software sales, although still 
separable from conventional software, are expected to rise from very 
little in 1985 to $1.8 billion by 1990. During this time, expert systems 
will account for about 90% of all Al software. 





And Arity is currently doing just that—developing business 
productivity software for IBM PCs that incorporates AI tech- 
nology. “People dramatically underestimate the computational 
power of personal computers,” says Gabel. To develop its 
products, Arity uses the logic programming language, Prolog, 
in conjunction with C and assembly language. In fact, Arity’s 
first products are its PC Prolog compiler and interpreter. 

“When AI impacts a lot of people it will have an impact on 
the world,’ says Denison Bollay, president and chairman of 
the board of Expertelligence Inc. That impact is going to start 
to come now from the millions of personal computers out 
there, he believes. Bolloy’s Santa Barbara, Calif., company is 
offering what it claims is the most complete implementation 
of Lisp on a microcomputer. At $495, Experlisp for the Apple 
Macintosh brings development of AI software “within reach 
of virtually any company or individual,” says Bollay. 

Expertelligence is concentrating on supplying AI software 
products for the Macintosh. Currently it is also offering Ex- 
perlogo in addition to Experlisp. This month, Expertelligence 
will start offering ExperOPS5, a complete version for the 
Macintosh of the OPS5 expert systems building tool. Later in 
the year, the company will release its own expert-systems tool 
that will incorporate both forward and backward chaining, 
probabilities, and a user-friendly interface. 

Bollay strongly believes that some of today’s personal com- 
puters, and certainly some on the horizon, are capable enough 
for expert systems. At the Gartner Group forum, Bollay’s 
analysis of how powerful certain personal computers are com- 


MICROCOMPUTERS VIE WITH LISP MACHINES 
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LISP MACHINE PRICING TO DROP SHARPLY FROM 1985 TO 1990 


STANDARD INDUSTRY 
LEARNING CURVE 


3. Prices down. Lisp machine prices are expected to drop 35% a year 
from their current $50,000-plus—much faster than the traditional 
computer industry learning curve because of intense competition, 
VLSI implementations, and encroachment by personal computers. 


pared to the 3600 AI computer from Symbolics Inc. supported 
his position (see table, p. 58). 

Among the expert-system development tools able to take 
advantage of advanced personal computers such as a large- 
memory IBM PC AT, for example, is one called XSYS from a 
San Francisco-based startup, California Intelligence. Accord- 
ing to founder Ray Weinstock, the $995 program brings to the 
IBM PC world the multiple knowledge representation and 
manipulation features usually found in the big expert-system 
development tools. 

These features include bidirectional search strategies (both 
backward and forward chaining), hierarchical knowledge 
bases rather than a single big one, variables and either sys- 
tem- or user-defined operators in both the If and Then parts 
of rules, and the ability to give or get results to or from other 
programs. The system also can search external files and ta- 
bles for additional information to be used in the reasoning 
process. Often, expert systems need to communicate with the 
rest of an integrated computerized system. The expert system 
must receive and accept real-time input from external pro- 
grams or sensors and provide control in response. 

Expert-system tools that are more specialized for a particu- 
lar type of problem domain are likely to emerge as more 
practical than the very general development packages, accord- 
ing to many observers. Several companies have begun to take 
this approach. Robert L. Moore, vice president of process 
systems for Lisp Machines Inc., says, “Domain-specific expert- 
system tools are going to be the big market.” 

LMI, for example, has had its Picon expert-system tool for 
real-time process-control applications in several test sites for 
about a year now [ElectronicsWeek, Aug. 27, 1984, p. 33]. The 
first process-control expert system to go beyond the prototype 
stage and get out into the plant is a system that was installed 
last month in a Texaco Inc. refinery in Port Arthur, Texas. 
The Texaco system was developed by Texaco with the help of 
LMI using Picon. 

Intellicorp’s future work with KEE points towards some 
domain-specific enhancements, such as the work for Darpa. 
Another domain-specific expert system tool is TESS (for The 
Expert System Shell) offered by Helix Expert Systems Ltd., 
London. TESS is an expert-system builder for applications in 
banking and finance. The main requirements for a tool for 
this domain are compactness for desktop computers; strong, 
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numerically accurate, double-precision floating-point arithme- 
tic capability; and easy links to other software packages. 

Another tool that comes in several versions tailored to dif- 
ferent approaches is the Knowledge Engineering System 
(KES) offered by Software Architecture and Engineering Inc., 
in Arlington, Va. Three of the four versions have a different 
inferencing methodology for a particular class of problem, 
and the fourth is a brand-new version for embedded systems. 
All KES systems run on the IBM PC or PC AT, Apollo and 
Sun work stations, CDC Cyber 180, Tektronix 4404, and Sym- 
bolics 8600 computers. The company has 25 KES clients and 
about 80 installed systems. Robert Whaley, knowledge engi- 
neer at the firm, explained, “The KES systems are some- 
where in between the more sophisticated systems like ART 
and the other more powerful micro-based systems such as 
Timm-PC from General Research Corp.” 

The KES.PS production system has a rule-based inference 
system. KES.Bayes is useful for expert-system development 
where there is an abundance of statistical data or probabilities 
from empirical measurement. KES.HT (for hypothesis test) 
represents knowledge in a frame-like description. It is useful 
for such problems of diagnosis as finding engine problems 
from exhibited symptoms. Because it is written in C, KES II, 
the fourth version, is more efficient and more easily embed- 
ded than a Lisp version. The initial release of KES II is the 
production-rule version. The frame-based and statistical-meth- 
ods versions will be available later as well as possible versions 
in Ada and other languages. 


Generating rules 

In most microcomputer-based expert systems, knowledge is 
represented as rules that are either user-generated or auto- 
matically generated by the development system. Packages 
such as the Knowledge Delivery System from KDS Corp., 
Rulemaster from Radian Corp., Austin, Texas [Electronics- 
Week, May 27, 1985, p.24], and Expert Ease [Electronics, 
Feb. 9, 1984, p.50] generate rules from user-supplied exam- 
ples. Microcomputer tools such as Expert Edge from Human 
Edge Software, XSYS, TI’s Personal Consultant, KES, Tek- 
nowlege’s M.1, and Delfi-2 require the user or a knowledge 
engineer to formulate the rules. 

At Avignon last month, French companies showed a num- 
ber of expert-system development tools, including KOOL from 
the Centre de Recherche Bull, Louveciennes; the Tigre-1 infer- 
ence engine from Cognitech; the Alouette 85 high-level expert- 
system language from EDF; Clamart; Criquet from Inria, 
Valbonne; and Golem, from Microformatic, Paris. 

Personal computer expert-system tools vary quite a bit in 
their rule-handling capacities. But this measure of expert- 
system performance is crude at best and not very appropriate, 
because the size and power of rules differ from system to 
system. However, it is still a popular comparison just as 
millions of instructions per second is a popular, though impre- 
cise, yardstick for computer performance. 

In that light, KDS’s Knowledge Intelligence System, for 
example, can generate up to 16,000 rules, according to Barba- 
ra Wallach, founder and president of the firm. From a rule- 
size comparison point of view, this is an enormous amount 
considering that NASA’s Navex system uses only a couple of 
hundred. Considered the most successful commercial applica- 
tion of expert-system technology to date and one of the big- 
gest as well, DEC’s XCON computer-system configuration 
advisor has 4,000 rules that have been generated after mil- 
lions of dollars of funding and years of modification. It was 
worth it, however, because DEC claims that XCON saves the 
company about $18 million a year, as well as providing much 
greater customer satisfaction. O 


Additonal reporting was done by Robert T. Gallagher, 
Larry Waller, and Michael B. Rand. 
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TECHNOLOGY TO WATCH 











young firm based in Herzlia, 
Israel, sent a group of its 
top people to the U.S. this 
month to offer a handful of 
selected potential customers 
in the semiconductor industry a preview 
of its integrated system for full-custom 
design of very large-scale integrated cir- 
cuits. The company, Clarity Ltd., intends 
to formally introduce the system in Sep- 
tember and ship it in December. Earlier 
this year, it set up Clarity Systems Inc. 
with offices in Sunnyvale, Calif. 
Clarity’s Superset, as it calls its com- 
puter-integrated engineering system, 
consists of software tools that run on a 





TOOL SET LINKS ALL STAGES 
OF FULL-CUSTOM IC DESIGN 


Single data base lets users move effortlessly from schematic capture to simulation and layout 


TECHNOLOGY TO WATCH is a reg- 
ular feature of Electronics aimed at 
providing readers with exclusive, in- 
depth reports from companies around 
the world on important new technical 
innovations. It can cover significant 
technology, processes, or developments 


incorporated in major new products. The 
reports will also provide analyses of 
technical data so that readers can assess 
the impact of new developments. Amos 
Wilnai, founder and president of the Is- 
raeli firm Clarity Ltd., led the team that 
did the work described this week. 









ponents is defined. Rules about how a 
port can look ensure that the system 
will know ports are correct when work- 
ing with the blocks, thus reducing the 
necessary design-rule checking. 

The unified data base and the version- 
control features of the software go a 
long way toward reducing the burden of 
design project managers; design 
changes are propagated automatically. 
The Apollo Domain network and D38M 
data-base management system underly- 
ing the system support projects under- 
taken by small teams and large. Compu- 
tation-intensive tasks can be sent to 
servers on the network. 


Clarity’s data-base strategy shields the system from the 


variety of Apollo Computer Inc.’s work stations. All tools in 
the system, from schematic editor to simulators to polygon 
layout editor, work from a single hierarchical data base, elimi- 
nating the data conversions that are now necessary when the 
design process moves from one type of task to another. All 
the tools have a uniform human interface, which uses win- 
dows and pop-up and static menus (Fig. 1), so users need not 
learn different commands and procedures. 

“The two biggest things that differentiate us from other 
vendors are integration and methodology,’ emphasizes Ariel 


peculiarities of different data-base management systems. The 
firm says its layered approach offers open and flexible migra- 
tion to any data-base technology. A data-base handler acts as 
a front end to the data base: while the data-base manager 
stores the data on disk, the handler maintains a dynamic data 
structure in system memory and takes care of loading and 
unloading this structure from the data-base manager. 

The data base contains all the connectivity and associativity 
data that integrates all views (such as a behavioral descrip- 





Sella, vice president of marketing for 
Clarity. “There is no control or support of 
design methodology” built into other sys- 
tems, he says. 

High-level design rules, or what Clarity 
calls design syntaxes, are built into Su- 
perset tools to support the methodologies 
used, says Sella. These syntaxes, both 
logical and physical, make sure that de- 
signs are correct by construction. In this 
way, they drastically reduce design-rule 
checking, circuit extraction, and redesign. 

For example, there are two kinds of 
cells. Leaf cells, the fundamental units at 
the bottom of the design hierarchy, are 
produced only by the symbolic-layout and 
geometry editors, which are driven by de- 
sign rules in technology files. Non-leaf 
cells are created hierarchically out of the 
nonhierarchical leaf cells in the topologi- 
cal editor, forming blocks. Transistors 
cannot be seen in the topology view. 

The system enforces rules about the 
way blocks are designed. For instance, 
each must have a border, and the spacing 
between the border and the internal com- 


1. Viewports. Superset tools run in screen 
windows, each of which can have multiple 
viewports, as in the case of the geometric 
editor in the left-hand window and the topology 
editor on the upper right. The program listing is 
in Clarity’s behavioral description language. 
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tion, schematic, symbolic layout, or geometric layout) of the 
same block. Included is global data common to all views, such 
as instances of leaf cells, ports, and nets, and connectivity- 
and associativity-maintenance mechanisms keep the relation- 
ships between data items in different views up to date. 

The system allows multiple views of the same type for the 
same block—reflecting the fact that one block could be imple- 
mented in many different ways—to support experimentation 
and version control. Both global data and private (single-view) 
data can be added, deleted, or modified at any time. 

In developing the human interface, Clarity separated the 
algorithmic parts of the software from input/output-related 
software, which is necessarily hardware dependent, to make 
the system more easily adaptable to other hardware. The 
human-interface package used by every application is a front 
end that uses the Apollo graphics-metafile-resource package 
as a back end, but other graphics packages can be used. 


The human interface 

Data-base integration is visible to the user through the 
human interface. If three windows on the screen show a 
schematic, a display of simulation results, and a graphic view 
of that function’s topology (Fig. 2), then pointing to a sche- 
matic net, a simulated waveform, or a topological-view wire 
will automatically highlight the associated item in the other 
views. There is immediate back-annotation of schematics from 
the simulator or topology editor. 

Each window runs a different application. In each window, 
there can be multiple viewports—typically a working area and 
a context viewport showing the region around the working 
area. Rubber-banding can cross viewports, so that it can be 
used to connect two distant points: the user opens two view- 
ports, each with one of the points, zooms in each viewport 
independently so details can be seen in that area, and invokes 
the rubber-band command to route the connection. 

The three mouse buttons are dedicated to selection, com- 
mands, and arguments. To copy an element, the user selects 


the source element, which is then highlighted. He hits the 
command button, and a menu pops up; then he points to the 
command and hits the command button again. Finally he 
points to the target point and hits the argument button. 

If the user wants to create in the symbolic editor a block 
that already exists in the schematic view, he moves the cursor 
to the schematic window and selects the block. He then moves 
the cursor to the symbolic-layout window and hits the com- 
mand button. He chooses the create-block command, points to 
the desired position, and hits the argument button. 

The system can operate in what Clarity calls the kit mode, 
which refers to the way a hobbyist marks a radio kit’s sche- 
matic as he builds the radio. As cells are added in the symbol- 
ic-layout editor, the system automatically marks the schematic 
to show what portions have been instantiated. 

The initial Superset applications fall into four main groups, 
called Strucset, Topset, Stixset, and Geoset (Fig. 38). Next 
year, Clarity plans to add two applications for automatic gen- 
eration of programmable logic arrays and glue logic, as well 
as modules that address the areas of design testability and 
test-pattern generation. 

Strucset incorporates a hierarchical schematic editor, a 
schematic symbol editor, a mixed-mode multilevel simulator, 
an integrated Spice circuit simulator, a uniform simulation 
environment, and a symbol library. The schematic editor lets 
the user assemble hierarchical schematics with components, 
nets, ports, and symbols. Components can be at the architec- 
tural level, such as arithmetic logic units or random-access 
memory blocks, or they can be, at the bottom of the hierar- 
chy, MOS transistors. Components have physical and logical 
attributes such as port type and port direction. 

The schematic editor supports bottom-up and top-down de- 
sign. It permits browsing inside a sub-block while viewing its 
context environment without the need to open a separate 
window. The schematic’s connectivity is continuously updated, 
which makes it possible to route signals and buses in the 
schematic, trace connectivity across the schematic hierarchy, 

were and simulate immediately—all without 
ma| the need to extract net lists. 
i Connectivity may also be inserted non- 
graphically. For example, ground-line 
ports can be connected by assignment of 
the same signal name, without the need 
i to explicitly draw wires. Strucset will 
check the completeness of a designated 
block, automatically detecting hanging 
wires, unconnected ports, and so on. 

The mixed-mode multilevel simulator in- 
corporates behavioral, functional, logic, 
and switch simulation algorithms. The 
event-driven compiled-function simulator 
Be operates on any view of Superset’s data 
# base and can therefore simulate a circuit 
w that has been entered by the schematic, 








topological, and geometric editors. The 
simulator operates directly on the data 
base—which need not be flattened—and 
therefore needs no net lists. 

Block models that can be simulated in- 
' clude models described by the user in 
Strucset’s behavioral description lan- 
| guage (BDL), models supplied by the sys- 
| tem’s library (flip-flops, counters, RAM, 


‘| 2.Connected. The single data base underlying 
the Superset tools allows the user to highlight 
portions of one view, such as in the mixed- 
mode simulator at left, and have the associated 
circuitry instantly highlighted in other views, 
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such as in the schematic on the upper right. 
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3. Integrated subsets. All Superset application tools 
work from the same design data base and communicate 
with the user through a uniform human interface. The 
principal groupings are for design at the structural, topo- 
logical, symbolic-layout, and geometric-layout levels: the 
two automatic generators are due next year. 


and so on), logic-gate models, MOS transistor mod- 
els, or a hierarchy composed of any of them. 

At the behavioral, functional, and gate levels, the 
simulator recognizes four logic states. It provides 
wired-OR, wired-AND, and three-state bus model- 
ing at these higher levels, and true analog models 
at the switch level. 

At the switch level, simulation supports n-MOS, 
p-MOS, and depletion-mode transfers, as well as 
bidirectional operation, charge sharing, transistor 
impedance, and gate capacitance. Transistor delays 
are computed using RC analysis. Computed timing 
information, which is within 15% of the accuracy 
produced by a Spice simulation, is then stored and 
the simulation proceeds digitally. The simulator can 
detect spikes, racing, setup and hold-time viola- 
tions, failure of a circuit to stabilize in a clock 
period, and three-state bus clashes. 

The behavioral description language is a Pascal- 
like language that supports combinational and 
clocked logic. Models created with BDL are purely 
behavioral and do not include internal structural 
descriptions. Connectivity between behavioral 
blocks. is supported by the schematic view. 

A Spice analog circuit simulator is integrated 
within Strucset and the uniform simulation envi- 
ronment. It has direct access to the data base and 
therefore can operate not only on the circuit view 
but also on geometric views created by Stixset and 
Geoset. Clarity expects its principal use to be criti- 
cal-path simulation. 

The uniform simulation environment emulates a 
laboratory environment and its test equipment. 
Stimuli can be created graphically as waveforms or 
textually with a stimulus-preparation language. 
Simulation results can be plotted graphically as a 
function of time, emulating an oscilloscope or logic 
analyzer, or they can be prepared as a mixture of 
binary, octal, decimal, and hexadecimal tables. Simulation re- 
sults can also be interactively back-annotated onto a schemat- 
ic, topological, or geometric view of the circuit. One method is 
by attachment of a simulated light-emitting diode to a specific 
net: by changing colors, the LED indicates the net’s state. 
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The topological view 

Topset is composed of a hierachical symbolic topology edi- 
tor; compaction, routing, and placement utilities driven by 
technology files; and a design-rule checker. The editor lets the 
user assemble blocks out of instantiated blocks, contact and 
wire symbols, area components (for wells), ports, and borders. 

Topological symbols are defined in the technology file and 
have such attributes as shape, size, color, patterns, and elec- 
trical structure. Instantiated blocks can be created by Topset, 
Geoset, and Stixset. Because all blocks follow the same logical 
and physical design syntaxes, Topset is insensitive to the 
method that was used to design them. 

In a top-down approach, the user creates blocks with esti- 
mated sizes, shapes, and ports. As the design is refined, the 
blocks change to reflect their internal and external environ- 
ments; as the library of blocks grows through the use of 
Geoset and Stixset, the higher-level blocks converge to an 
optimized topological solution. 

An embedded knowledge base aids the addition of compo- 


62 


“SPICE CIRCUIT SIMULATION 


SYMBOLIC TOPOLOGICAL EDITOR 
INITIAL AUTOMATIC PLACEMENT 
__ POWER AND GROUND ROUTER | 
~ GENERAL AUTOMATIC ROUTER — 
"COMPACTION. 
"DESIGN RULE CHECKING 


SYMBOLIC LAYOUTEDITOR——t*~*S 
AUTOMATIC COMPACTION CS 


jUMANINTERFACE = 


POLYGON-LAYOUT EDITOR | “8 Ree 
DESIGN-RULE CHECKING = 
CONNECTIVITY INSERTION = 


AUTOMATIC PROGRAMMABLE- LOGIC: . 
ARRAYGENERATION = 





nents to the topological view. For example, when creating a 
new block, intersecting a wire with the block’s border will 
automatically create the appropriate port on the block’s 
boundary. When a wire is connected to a port, Topset auto- 
matically assigns the wire its appropriate layer designation. It 
will also create the necessary contact when a junction is 
formed between two wires of different layers. 

In the grid mode, the user has full control of the placement 
and routing of components and is aided by a visible grid and 
rulers. In the gridless mode, Topset’s placement, routing, and 
compaction utilities can be used to assure correct-by-construc- 
tion topology. If the user then edits the topology, the design- 
rule checker is used to verify physical correctness. 

Stixset includes a symbolic layout editor, a sophisticated 
compaction utility, and a technology-file-driven utility to con- 
vert symbols to mask geometries. Clarity expects it to be used 
to design the majority of leaf cells, because it yields results 
near manual design density. The leaf cells it produces are 
methodology-compliant and correct by construction. 

Geoset adds a geometric editor, a design-rule checker, and a 
utility for inserting circuit connectivity and parameters. It will 
be used for design of high-density leaf cells and specialized 
cells that cannot be produced with Stixset. Cells designed with 
Geoset are also physically and electrically correct and comply 
with the system’s design methodology. LO 
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PC ADD-ON PRODUCTS 
FLOOD THE MARKET 


NEW PRODUCTS 





At New York’s PC Expo: a board that gives AT features to the IBM PC 


he 1985 PC Expo is a mixed-media monument to the 
inadequacies of IBM Corp.’s Personal Computer. 
The IBM PC has several problems. It is slow be- 
cause it is based on Intel’s 8088 microprocessor—a 
chip that was never intended to race in the Indy 500 
world of today’s microcomputers. The PC cannot link with 
printers and other peripherals without tortuous connections. 
Its own color adapter supports only a modest four colors. 

None of this, of course, has kept the PC from blanketing 
the market for business and personal computers. Not only 
does it benefit from IBM’s forceful presence and marketing 
prowess, but its virtues make up for at least some of its 
faults. It is even being used as a process controller in fac- 
tories and as an instrument in laboratories. 

Moreover, the IBM PC has become a godsend to a genera- 
tion of entrepreneurs who have been sparked to creativity 
while brooding compulsively on the PC. As Tim Riggins, an 
analyst with Future Computing Inc., points out, the PC has 
created a major area of opportunity for aftermarket sales of 
products that actually prolong the life of the PC. Multifunc- 
tion boards fill one important product niche, and many manu- 
facturers of add-on cards were at PC Expo, in New York, to 
show off what they could do to make the PC everything it 
isn’t. 

In addition to the expected—color-adapter boards, added 
RAM, modems, and clocks—some unclassifiable offerings— 
such as a modem accelerator, memory with a paging twist, a 
new approach to hard-disk storage—reveal that a soft PC 
market is being offset by a demand for enhancements that 
continues strong from current owners of PCs. 

An unusual multifunction board, Datran Corp.’s Modem Ac- 
celerator is the company’s first use of its Symbolic Tokenizer, 
a processor that converts character strings into language 





word and phrase tokens at about one page per second. “The 
Modem Accelerator is a microprocessor oriented toward hu- 
man language,’ says Datran vice president Ken Widelitz. 

The prototype tokenizer uses a ROM-based dictionary that 
contains 28,000 words and 4,000 phrases. The command Com- 
press Filename compresses the text—using a 5-bit assignment 
scheme rather than ASCII—to one third its original size. 
Then, the board’s accelerator transmits data at three times 
the normal speed of the modem. Another Modem Accelerator 
at the other end decompresses the data. 

Further, the Modem Accelerator’s dictionary functions as a 
fast spelling checker in a post-document-preparation mode. 


| The retail price of the Modem Accelerator is $795. For origi- 








nal-equipment manufacturers, the Symbolic Tokenizer is avail- 
able separately as a plug-in card, priced at $799, for such 
applications as an encryption device or integration into a net- 
work file server. 

A more conventional peripheral, the Zipmodem from Deca 
Tek Inc. is a dial-up, plug-in alternative to leased lines that 
moves data at the rate of 9,600 b/s over existing telephone 
installations—an impressive upgrade from the usual 1,200-b/s 
rate. Beyond that, the Zipmodem incorporates protocol-conver- 
sion software, which is not ordinarily a modem feature but is 
desirable for security reasons. 

Sixteen colors. Color and extended graphics capabilities, 
supported by an additional 82-K bytes of memory and rein- 
forced by software drivers, come on a board that’s also beefed 
up with a parallel port and an optional battery-backed clock- 
calendar. STB Systems’ Colorific supports resolutions of 640 
by 200 pixels for four colors and 3820 by 200 pixels for 16 
colors, while the software package, PC Accelerator, provides 
drivers for the extended-graphics display of Lotus 1-2-8, Sym- 
phony, and Framework. For standard graphics display, Color- 


MULTIFUNCTION BOARDS TACKLE IBM PC’s WEAKNESSES 
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200 for fourcolors; 
640 by 200 for one 


four colors; 320 by 





1 Parallel and 

1 RS-232-C serial, 
programmable 
from 50 b/s 

to 9,600 b/s 


ngs 


1 parallel, 
1 serial 


Data- 
transmission 
equipment 
support 


Real-time 
clock 


When added to 
9 600-b/s 
modem, triples 
modem’s rate 
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ific supports IBM standard resolutions. It 
is priced at $275. 

Emulex-Persyst’s Color Combo Card 
flexes six ways for individual configura- 
tion—up to 384-K bytes of socketed RAM 
in increments of 64-K bytes, serial and 
parallel ports, and clock-calendar. Color 
Combo uses space-saving proprietary cus- 
tom chips to pack the board and, in soft- 
ware, offers print spooling plus RAM 
disk emulation. 

The wild ones. Some single-purpose 
boards show imagination too. Thus, when 
Applied Reasoning Corp. put an Intel 
80286 chip on a plug-in board and added 
proprietary interface software and 2 meg- 
abytes of RAM, the result was a “soft- 
board’”—a separate. processor board 
called the PC-Elevator that lets the PC or 
PC/XT run PC AT applications under a 
DOS 3.0 or 3.1. environment. Concurrent- 
ly, PC-Elevator relegates the PC’s 8088 
chip to I/O processing. It speeds up the 
Personal Computer to a claimed 50% fast- 
er than the AT, but runs existing PC pro- 
grams “as is.” With 2 megabytes of 
RAM, the board lists for $2,495, and vol- 
ume discounts are offered. 

The Companion Card from Mega-Ome- 
ga Systems uses the Lotus-Intel expand- 
ed-memory specification to work with the 
newly announced versions of Lotus 1-2-3, 
Symphony, and Framework, expanding 
system memory to 2 megabytes beyond 
the PC’s natural boundary of 640-K bytes. These 2 megabytes 
can be used as either system memory or can be configured as 
Ramdisk, and Ramdisk software is included with the card. 
When the Companion Card is paired with the same company’s 
SPC (serial, parallel, clock) Card option, the user acquires 
serial and parallel ports, a real-time clock, and a game port. 
The price is $695 with 1 megabyte of RAM. 

Hanzon’s add-in board lets a PC monitor any RS-282 asyn- 
chronous data line at rates up to 19,200 baud. The data can be 
monitored, displayed, recorded, or simulated for use as a test 
signal, and the test engineer can choose to display up to 21 
lines of data in a variety of codes. In simulation mode, the 


COMPA NIES THAT BEEF UP THE IBM PC 


| batan Con. 10519 Lauriston Ave., Los Angeles, Calif, 90064. 
Phone (213) 474-3684 © 
Deca Tek Inc., 4754-C N. oe /a 
Phone (404) 934-7695 


Atlanta Dr., Tucker, Ga. 30084. 





[Circle reader service nu mit 








Compression chamber. The modem accelerator was born when Datran Corp.’s president 
figured out how to cut the cost of receiving stock quotations by modems: compress the bits. 





Hard bargain. Plus Development Corp. packs a 10-megabyte hard disk and controller on a 4- 
by-13-by-1-in. plug-in card, upgrading the standard IBM PC to the performance of a PC/XT. 


board performs “what if” testing. This data-line-analysis 
board, which sells for $1,495, comes from Hanzon Data Ince. 
AST Research Inc., manufacturer of Sixpakplus and Advan- 
tage, reports a strong third quarter with revenues up 88%. 
One of its recent offerings, Rampage!, puts up to 2 mega- 
bytes of paged memory on the PC, something especially desir- 
able for swapping 16-K byte pages in and out of the PC’s 
normal address range, in large spreadsheet programs. 
Rampage! also supports “split memory addressing,’ devel- 
oped out of AST’s Advantage! for the PC AT, which rounds 
out conventional memory to 640-K bytes at the same time 
adding remaining Rampage! memory as expanded memory. 
Rampage! uses an enhanced superset of 
| the Lotus-Intel Expanded Memory Speci- 
| fication (EMS), which the company calls 
| more flexible than the specification itself. 
| A software driver and a spooler are also 
part of the package, which is priced start- 
ing at $595 with 256-K bytes of memory. 
An interesting twist in hard-disk pack- 





_ Phone (800) 854-7112; in California, (714) 662-5600 


Applied Reasoning Corp. ‘64 Sherman St., Cambridge, Mass. 02140. 
Phone (617) 492-0700 is 
Mega-Omega Systems Inc., 5217 Ross Ave., Suite 710 LB 122, Dallas, Texas 75206. 
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_ STB Systems Inc., 601 N. Glenville, Pulte 125, Richardson, Texas 75081, 
Phone (214) 234-8750 


Phone (214) 828- 0960 
_ Hanzon Data Inc., 18732 142nd Ave. N.E., Woodiinville, Wash. 98072. 
Phone (206) 487- iT c 
AST Research Inc., 2121 Alton Ave., 
_ Phone (714) 863-1333 . 


Emulex Corp., 3545 Harbor Blvd., P.O. Box 6725, Costa Mesa, Cali. 92606 2 
— [Circle 403] 





- [Circle 404] 
eee 405] 


[Circle 406] 
Irvine, Calif. 92714. 
[Circle 407] 
Plus Development Corp., 1778 McCarthy Bivd., Milpitas, Cali. 95035. 


Phone — 946- 3700 [Circle 408] 





aging technology has surfaced in the re- 
cently introduced Hardcard from Plus De- 
velopment Corp. The 10-megabyte 3%-in. 
Winchester disk drive—complete with 
electronics, controller, and file manage- 
ment plus one-time-installation software— 
has been squeezed to fit on a PC add-in 
board. 

Offered as an upgrade to IBM ma- 
chines, it also goes into the AT&T PC 
6300. Average access time is 65 ms with 
Hardeard, and standard IBM 3370 heads 
are used in the product, as is cobalt-doped 


media and a modified SASI controller. 


Hardcard, selling for $1,095, will be avail- 
able in October. -Ann Jacobs 
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NEW PRODUCTS 


COLOR COCKPIT DISPLAY 
STAYS BRIGHT IN THE LIGHT 


High-resolution CRT’s building-block architecture is adaptable to various military planes 














ith military plane designs integrating CRT dis- | The new advanced color display system consists of the 
plays into cockpit instrumentation, the problem | display processor with a three-channel digital symbol genera- 
of reading data on a color display in bright | tor and dual remote terminals that conform to MIL-STD- 
sunlight comes to the fore. Now, an advanced | 1553B (a multiplexed data bus for military systems). Because 
color display system from the Allied Bendix | the display processor unit was designed with gate arrays, 
Flight Systems Division, Teterboro, N.J., has been designed to | standard cells, and custom very large-scale-integrated circuits, 
overcome this problem. including the display processor IC, designed by Bendix, the 
The new display, with a building-block architecture that can | display system is very compact and lightweight. It also fea- 
meet a variety of military aircraft requirements, is the first | tures low power consumption, high functionality, and relative- 
aircraft color display system to include a new high-resolution, | ly low-cost mechanization. 
high-brightness CRT designed by Tektronix Inc, Beaverton, | The processor, a rack-and-panel type measuring 11.39 in. 
Ore. The CRT provides a threefold improvement in brightness | wide by 7.64 in. high by 12.76 in. deep, weighs 36 lb. It 
over conventional color CRTs, and it can operate in vibration | requires 200 V maximum, three phase, 400 Hz. Mean time 








environments up to 8.2 g root-mean-square. between failures for the processor is 2,500 h, for the display, 
With the new CRT, a user can display raster sensor data on | 4,000 h. 
a color display in bright sunlight. In addition, each display With the building-block architecture, stroke or raster sym- 


unit is microprocessor-controlled to maintain precise color | bol generators and memory-expansion modules can be quickly 
tracking regardless of ambient lighting. added or removed from the system by simply changing the 
This advanced color display stems from a wide range of | number of cards. The display system under development at 
avionics experience at Bendix F'SD on related programs on the | Bendix consists of one processor and three symbol generators 
F-18 and F-20 fighter aircraft, the AFTI/F-16 aircraft re- | that can drive three displays, plus one repeater that can serve 
search program, and the model 360 helicopter avionics man- | as a fourth display with the same format as the other three. 
agement control system. System redundancy, critical in a military aircraft, comes 
This is the first display unit of its type to use a MIL-STD- | from primary and secondary inputs from two processors to 
1750 A (the standard instruction-set architecture for proces- | each display unit. In a system with four processors that drive 
sors used by the U.S. Air Force) processor programmed in | eight display units, three of the four processors can fail, yet 
Jovial higher-order language. The system provides electrically | three displays with unique formats plus a repeater would 
erasable solid-state memory that can be reprogrammed from | remain active. The number of processors and displays can be 
a front chassis connector so that mission changes may be | varied according to mission and redundancy requirements. 
accommodated quickly. Each processor contains 96-K of EEPROM, so the system 
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can be expanded in the future. The system can be modified to 
drive monochrome displays or a combination of color and 
monochrome. With three or more spare cards in the processor 
unit, it can also be expanded to include bus-controller and 
raster-symbology functions. 

Other features of this advanced color display include radia- 
tion-hardened circuitry; a self-test pattern contained within 
the CRT unit; displays in stroke only, raster only, or a combi- 





| i Philips International B.V., versatility in equipment de- 
sign is the key to maintaining its lead on the $50 million 
European market for TV test-pattern generators and to 
strengthen its position in the much larger U.S. market for 
such devices. With these goals in mind, the Dutch electronics 
giant last month unveiled a new family of microprocessor- 
controlled multistandard color-pattern generators at the Inter- 
national Television Symposium and Technical Exhibition in 
Montreux, Switzerland, and will introduce them in the U.S. at 
the September Wescon show in San Francisco. The family 
covers all TV standards in use around the world today. 





slowed down in recent years,” notes Ted Molle, product man- 
ager for audio and video test equipment in the Eindhoven- 
based Industrial and Electro-acoustical Systems Division. “But 
as cable-TV and videotex-based services are being offered in 
more and more countries, the market is picking up again,” he 
says. For Europe, Molle predicts a rise of between 10% and 
14% a year in the near term. 

After Philips, the heaviest player on the European market 
is West Germany’s Grundig AG, which actually is under con- 
trol of the Dutch company and has financial links to it. Phil- 
ips, with its far-flung sales organization throughout Europe, 
is by far the leader, however. In the U.S., though, Philips is 
still an also-ran. 

“Our development efforts were aimed at a line of instru- 
ments as versatile as possible,” Molle says. The result: three 
units, each offering a choice of more than 70 combinations of 
test patterns—those arrays of bars, lines, and symbols that 
technicians use to check sharpness, linearity, resolution, 
brightness, and other display parameters. For ease of opera- 
tion, each instrument features electronic numerical radio-fre- 
quency selection. 

The PM5515 is adapted to the NTSC and PAL color TV 


66 





PHILIPS AIMS MULTISTANDARD TV TESTERS AT U.S. 


nation of both; raster displays in both 525- and 875-line raster 
video; raster borders; and a video tape recorder that can 
accommodate both stroke and raster information. 

No prices for the display system have been set yet, but the 
manufacturer says that it intends to begin deliveries this 
summer. Jerry Lyman 
Allied Bendix Aerospace, Flight Systems Division, Route 46, Teter- 
boro, N.J. 07608. Phone (201) 226-2000 [Circle 338] 


standards plus all PAl-derived standards used around the 
world. The second unit, the PM5516, operates according to the 
French Secam TV system and to the various Secam standards 
used in different countries. The third is the PM5518, which 
handles all three standards plus those derived from them. 

Philips believes the instruments are the first multistandard 
types around. With them, technicians no longer need a specific 
test-pattern generator for a specific TV standard or its deriva- 
tive. They provide full rf coverage, including the intermediate- 
frequency band, the TV very-high and ultrahigh frequency 
bands, and S-band frequencies used for cable TV channels. 
Resolution is 250 kHz for rf and 100 kHz for 1-f. 

Special versions of the basic instru- 
ments are designed for testing teletext 
information display services used in some 
European countries, such as Antiope, the 
French service. Special versions are also 
available for PAL stereo-FM-equipped TV 
sets, with sounds used as test criteria. 
The teletext/Antiope versions offer five 
test pages as well as a test pattern to 
align and check receivers and decoders. 

The user selects test patterns from a 
multifunction keyboard. Up to 10 indepen- 
dent rf frequencies or TV channels, to- 
gether with any required patterns and 
sound modulation, can be stored and re- 
called from a nonvolatile memory. 

In the U.S., the PM5515 PAL-NTSC 
version is priced from $1,250 to $1,900, 
depending on options; the high end of the 
range is for a generator that includes the 

| teletext and stereo options. Depending on 
__| options, the PM5516 Secam and PM5518 





multiprotocol models range from $1,300 to $1,750 and $1,500 


to $2,050, respectively. Delivery takes from four to eight 
weeks after receipt of order. —John Gosch 
Philips Test & Measuring Instruments Inc., 85 McKee Dr., 
Mahwah, N. J. 07430. Phone (201) 529-3800 [Circle 339] 
Philips Industrial & Electro-acoustic Systems Division, 
TQIII-4 Eindhoven, the Netherlands [Circle 390] 
EPROM-based computer chip 

cuts programming time 


Microcomputer chips with plenty of on-board EPROM are 
now available, but the time it takes to load software into them 
is still a problem. Addressing the need for quicker loading are 
two EPROM-based 8-bit microcomputers that take only about 
7% of the time it takes to program conventional EPROMs, the 
manufacturer claims. 

Built in 2-um n-MOS technology, the Am9761AH borrows 
the adaptive device-programming algorithm (sometimes called 
interactive or intelligent programming) used on the manufac- 
turer’s EPROM memory chips. The chip’s 8-K bytes of 
EPROM can be set in 24 s compared to 64% min using conven- 
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Focused strictly on design problems, CIRCUITS AND 





EASY, RELIABLE SOLUTIONS 
TO YOUR DESIGN PROBLEMS 


Design Engineers; Technicians; Supervisors; This book is for YOU! 








CIRCUITS AND SOFTWARE FOR ELECTRONICS ENGINEERS can save you 
development time and money by giving access to stimulating, clever approaches 
that speed creative design concepts. 


CIRCUITS AND SOFTWARE FOR ELECTRONICS ENGINEERS covers a vast 
array of design problems conveniently organized into 25 vital categories by 
function, including: 


amplifiers, control circuits, instrument circuits, 
microprocessors and power supplies, plus software lL. 
for computers and calculators. 


CIRCUITS AND SOFTWARE FOR ELECTRONICS ENGI- 
NEERS contains hundreds of circuit schematics, block diagrams, 
waveforms and computer programs that have been proven to 
work and meet the highest standards of performance. 


You'll find valuable and reliable information on a variety of design 
problems including: 


* exploiting the full potential of an rf power transistor 

¢ interfacing a 10-bit a-d converter with a 16-bit microprocessor 
* operating instrumentation-meter drivers on a 2-V supply 

¢ interfacing opto-isolated RS-232 to achieve high data rates 

¢ enabling a processor to interact with peripherals using DMA : 
° a programmable source sets the voltage of E-PROMs Edited by Howard Bierman, 





¢ a TI-59 program tracks satellites in elliptical orbits Managing Editor, Technical— 
¢ an interface program that links a-d chip with microprocessors ELECTRONICS Magazine 


These creative, new ideas and approaches keep you on top 
of what’s happening in the latest circuitry developments. 


*cut design time by adapting proven circuits and 


SOFTWARE FOR ELECTRONICS ENGINEERS delivers software to a wide range of applications 
professional, innovative solutions for your most * save money and increase productivity by avoiding 
demanding projects. costly design errors. 


This volume is essential to 
¢ design appropriate circuitry to meet the most chal- 





CJ Bill me (postage, handling & tax will be added) Please allow four to six weeks for delivery. 
NOTE: All orders under $25 will be sent a pro- McGraw-Hill knows you will be satisfied, but if for 
forma invoice requiring prepayment. some reason you’re not, there is a ten-day money- 


lenging specifications top of the latest circuitry developments! 
[ McGraw-Hill I Int’l. Publications Co. Ship to: 
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Before you tackle your next |! McGraw-Hill House Name 
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project, order this England P 
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| AND SOFTWARE FOR ELECTRONICS ENGI. leet Address 
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[| Payment enclosed (postage & handling in- 
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_] Bill my company. Purchase order is attached. back guarantee that applies on all books. 
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So whether you are a design engineer, technician or 
supervisor —don't take the chance of being less than on 








The only electronics directory | 
you need... 
1985-86 Electronics Buyers’ Guide 





Now available: 1985-86 Electronics Buyers’ Guide. Completely new listings of 
catalogs, new phone numbers, new addresses, new manufacturers, sales reps, 
and distributors! The total market in a book—three directories in one! 


& McGraw-Hill Publication 
@ ’ pepe emma - i Se Sony & 





Directory of products. ® foes iB Directory of 
Over 4,000 products, over Se fe ao yA manufacturers. Local 
5,000 manufacturers. | sales offices, reps, and 


distributors, with phone 
numbers. Number of 
employees and engineers, 
dollar volume, name of 
company contact. 





2. 


Directory of catalogs. 
Includes six post-paid 


aed arn 
catalog inquiry cards for eon So To canes 





The only book of its 
kind in the field. 


Write to: Regina Hera 
Electronics Buyers’ Guide 
1221 Avenue of the Americas 


If you haven't got it New York, New York 10020 
’ t in th k t Enclose check for: + $40 for each copy delivered in | 
youre not im € Market. U.S. and Canada. 


¢ $50 for each copy delivered 
elsewhere. (Add $30 for 


To insure prompt delivery air mail). 


Make Check payable to: Electronics Buyers’ Guide. 





enclose your check now. 
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NEW EDITION 


Complete and Unabridged 
American and International 7 , 


DATA . 
COMMUNICATIONS 
STANDARDS 


All standards are new, revised, or 
reaffirmed since the previous edition 








Presents all 123 interface protocol standards set by: 


e International Telegraph and Telephone Consultative 
Committee (CCITT) 


¢ International Organization for Standardization (ISO) 1,923 pages, 


illustrated 


e American National Standards Institute (ANSI) Edited by Harold C. Folts, the 
leading consultant on data com- 
munications standards and an 


e European Computer Manufacturers Association (ECMA) 


e Electronic Industries Association (EIA) 


¢ U.S. Government (NBS and NCS) active participant in the devel- 
opment of U.S. and international 

Special feature for instant access: standards. 

Cross-reference tables of the similar and interfacing stand- Published jointly by Data Com- 

ards of each group corresponding to those published by munications and Electronics 

the others. magazines. 


An essential reference for designers, planners, operations managers, and all organizations 
exploring, developing, manufacturing, or using data communications equipment or 
networks. 

Don’t waste time and effort! With this landmark resource you can quickly and accurately 
determine exactly which standards apply to the project at hand, and speedily integrate 
those standards into your own data communications equipment or network plan. 


Order your copy today! 


DataCommunications StandardsIl aly 
ELECTRONICS BOOKS ee ani 
McGraw-Hill Intl. Publications Co. eat alee a ee 
European Circulation Center Title 
Maidenhead, Berks. SL62QL, UK 

(Tel. [(0628]23431; Telex 848640) Company 


Send me____ copy (copies) of DATA COM— Address 
MUNICATIONS STANDARDS EDITION Ii at City 
(U.S.) $295. McGraw-Hill pays regular 

shipping and handling charges on prepaid Country 
orders. Ten-day money-back guarantee 
applies. 








(1 Check enclosed. (J Send Proforma Invoice 
Payment must accompany order for immediate shipment. 
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| DEPENDABLE R-NETWORKS : 
d FROM MURATA 


Fl FOR DIGITAL, OFFICE AND FACTORY EQUIPMENT. E 


© Sere Ideal for digital printed circuit boards. 

| Magazine-type packaging for auto- 

oe = matic insertion. 

_ - Maximum height of the 3 types: 
= 5.0mm:6.5mm and 9.0mm. 



























seeeree* | Custom requirements can be met. 








SV tvibiye 


Ma g $ R 


Murata’s R-Networks are the first to be recognized by the 
IECQ. Their high quality and features are unmatched. R- 
Networks come in a wide variety of configurations and 

Profiles and can even be custom made to suit all’ 





automated office and factory equipment and dig- x 
ital equipment needs. Their compact size allows 4 
greater density, and they reduce costs #” 


through automatic insertion. Magazine — 
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DATA © 
COMMUNICATIONS 
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All standards 
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Edited by Harold C. Folts 


Presents all 123 interface protocol standards set by: 
® International Telegraph and Telephone Consulta- 
tive Committee (CCITT) @ International Organization 
for Standardization (ISO) © European Computer Man- 
ufacturers Association (ECMA) ® American National 
Standards Institute (ANSI) @ Electronic Industries 
Association (EIA) ® U.S. Government (NBS and NCS) 


Special feature for instant access: 
Cross-reference tables of the standards of each group 
corresponding to those published by the others. 


An essential reference for all who are exploring, 
planning, developing, manufacturing, or using data 
communications equipment or networks. 
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tional techniques. A 4-K-byte version, the Am8751H, is also 
being made from the same die design. 

The manufacturer’s algorithm achieves minimum program- 
ming time by sensing the actual charge storage efficiencies of 
each byte of memory so no time is wasted. This is significant, 
explains a company spokesman, “because microcomputer cus- 
tomers using programmers in volume production might be 
able to get by with less equipment, capital costs, and labor 
overhead.” 

Samples of 12-MHz parts are now available. The 
Am9761AH sells for $73.70 and the 8751 goes for $63 each in 
lots of 100 pieces. 

Advanced Micro Devices Inc., 901 Thompson PI., Sunnyvale, Calif. 
94088. Phone (408) 732-2400 [Circle 340] 


Three-chip set provides 
full modem capability 


GC mini CMOS and n-MOS technologies, the R212DP 
three-chip modem set provides complete capability for 1,200- 
b/s full-duplex, dial-up transmission. | 

The set handles the entire modulation/demodulation pro- 
cess, high- and low-band filtering, automatic adaptive equal- 
ization, and complete auto-dialing functions. The R212D0, 
which is Bell 212A and 108 compatible, includes an RS-232-C 
interface to ease integration with a personal computer, box 
modem, or terminal. 

In quantities of 1,000, the set costs $85. Evaluation pc 
boards are available for $315 each, and shipments are sched- 
uled to begin in July. 

Rockwell International Corp., Semiconductor Products Division, 
4311 Jamboree Rd., P.O. Box C, Newport Beach, Calif. 92660. 
Phone (714) 833-4700 [Circle 341] 


Mixed analog-digital set builds 
complete 300-b/s modem 


sane all the circuitry needed to handle the signal- 
processing tasks of a Bell 103-compatible modem, two 300-b/s 
modem ICs are manufactured in a proprietary process that 
combines analog and digital circuitry on one chip. 

~ The SC11002, which requires -£5-V power supplies, and the 
SC11008, which needs only one +5-V power supply, both fea- 
ture full-duplex answer and originate operation and include 
high- and low-band filters, a frequency-shift-keyed modem, a 
line driver and receiver, and timing and control circuits. Both 
can be customized for specific applications. 

Housed in 20-pin plastic DIPs, samples of the two parts are 
available now. Production quantities will be delivered approxi- 
mately 12 weeks after receipt of order. In 100-unit lots, the 
SC11002 costs $25.50; in the same quantity, the SC11008 costs 
$28. 

Sierra Semiconductor Corp., 845 W. Maude Ave., Sunnyvale, Calif. 
94086. Phone (408) 720-8955 [Circle 342] 





Fast GaAs cell array 
has ECL-compatible 1/O 


ee to be 50% faster than any other gallium arsenide 
cell array on the market, the HMD-11100 can drive a 50-9, 1- 
pF load at up to 3 GHz. 

The chip has a medium-scale integration level of 300 equiva- 
lent gates and features both ECL and GaAs-compatible I/Os. 
It contains a variety of gates, inverters, flip-flops, amplifiers, 
and buffers. Able to operate in temperatures from -55°C to 
+85°C, the array is available in die form or in a 48-pin metal- 
bottomed flat pack that has been qualified by the manufactur- 
er for high-speed GaAs IC applications. 





ip ya f 


Standard pricing for the cell array program is $65,000, and 
the first circuits can be delivered within 16 weeks of a basic 
audit of the customer’s layout. 

Harris Corp., Microwave Semiconductor Division, 1530 McCarthy 
Blvd., Milpitas, Calif. 95035. Phone (408) 262-2222 [Circle 343] 


Data-communication controller 
can run up to 8,000 modems 


Capable of controlling a worldwide dial-up network of up to 
8,000 modems, the Multiple Data Set II] manages high-density 
data-communication facilities and networks. 

The MDS II is a family of products consisting of the 
VA1690 chassis, VA990 control card, VA2190 power-supply 
card, VA4491E triple modem, and VA9000 system controller. 
The rack-mountable chassis has 16 slots for modems or other 
data-communications products, a slot for the chassis control- 
ler, and an additional slot for future growth. 

The modem, which is compatible with V.22, Bell 212A, and 
Bell 103 standards, can be configured for either the switched 
telephone network or two-wire leased lines. It provides full- 
duplex synchronous and asynchronous operation at 2,400 and 
1,200 b/s, and asynchronous operation from 0 to 800 b/s. The 
system controller can control up to 256 MDS-II chassis and 
more than 8,000 modems. 


The VA1690 chassis comes equipped with a VA990 control- 
ler card and two VA2190 power supplies; it costs $3,260. The 
VA4491E modem costs $1,095, and the VA9000 system con- 
troller, consisting of an interface board for an IBM Corp. or 
compatible personal computer and proprietary software, is 
priced at $3,500. Shipment on all members of the family will 
begin in July. 

Racal-Vadic, 1525 McCarthy Blvd., Milpitas, Calif. 95035. 

Phone (408) 946-2227 [Circle 367] 


Plasma etcher bows for 
chlorine-related chemistries 


Showiig its commitment to plasma etching, GCA Corp. has 
unveiled the Waferetch 616, a triode etcher for chlorine-relat- 
ed chemistries. The triode chamber allows plasma etching, 
reactive-ion etching, or a combination of the two. 

The Waferetch system etches aluminum and its alloys with 
uniform, repeatable results while controlling and tailoring a 
process to specific requirements. An in-situ passivation pro- 
cess solves the post-etch corrosion problems usually associat- 
ed with etching aluminum. Power can be varied between elec- 
trodes in any desired proportion to adjust the anisotropy and 
selectivity of an etch. 

The etcher also features an advanced end-point-detection 
system for process monitoring and control. Critical-dimension 
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control can be to within £0.06 wm, 3 sigma, on oxide wafers 
with as little as 2% exposed area. The Waferetch 616, priced 
starting at $350,000, will be available during the second half 
of the year. 

GCA Corp., 209 Burlington Rd., Bedford, Mass. 01730. 

Phone (617) 275-5400 [Circle 368] 





Repair system uses ion beam 
to fix defective photo masks 


Using a focused ion beam, the IBT Microtrim repair station 
corrects clear defects as small as 0.25-um on high-resolution 
photo and X-ray masks and reticles. The process, which is 
reversible, can hold the dimensional tolerances to £0.05 ym. 
For under $1 million, the system fixes clear and opaque 
defects on up to 6-by-6-in. wafers with 0.5-um substrates. 
Providing single-frame ion-microscope or multiple-scanned 
real-time video images, it can be connected with mask-inspec- 
tion gear. Delivery will begin in early 1986. 
-lon Beam Technologies, 123 Brimbal Ave., Beverly, Mass. 01915. 
Phone (617) 927-7551 [Circle 365] 


Program lets IBM PCs search 
unstructured information 


Riienmton bases, unlike data bases, can accommodate un- 
structured textual information, says the maker of Text- 
bank/PC, a software program for managing textual informa- 
tion on the IBM Corp. Personal Computer AT and PC/XT. 
With Textbank/PC, users can build and have access to 
information bases at an individual work station. The program 
performs search and access operations in seconds for any 
word, part of a word, word proximity, or word combination. 
The program costs $995 each in quantities up to nine. 
Group L Corp., 481 Carlisle Dr., Herndon, Va., 22070. 
Phone (703) 471-0030 [Circle 344] 


Program gives Al capability 
to Unix-based microcomputers 


Users of Unilisp can adapt advanced artificial-intelligence 
applications to Unix-based microcomputers. The complete soft- 
ware-development environment has a full segmented object 
list as well as optional math, statistical, and graphic add-on 
object lists for system development, according to the manu- 
facturer. The Unilisp kernel requires just 32-K bytes of memo- 


ry on most Unix machines, permitting the concurrent use of | 
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the program for knowledge networks, natural-language front 
ends, and building interpretive filters. 

Available on Digital Equipment Corp.’s VAX, Microvax, Mi- 
crovax II, and Pro 300 series, it can also be adapted to Intel 
Corp.’s 310, the IBM Corp. Personal Computer AT, and other 
systems from Sun, Apollo, Zilog, and Tandy. 

The package can support Unix I/O specifications, access 
physical memory, and perform a variety of editing functions. 
A demonstration disk is available for a $30 fee that can be 
applied toward the actual purchase price of $895. Substantial 
discounts to original-equipment manufacturers apply. 

R/L Group, 7623 Levison St., El Cerrito, Calif. 
Phone (415) 527-1438 [Circle 346] 
Package converts IBM PCs into 
software-development systems 


Sotivaze developers can produce and distribute True Basic 
programs for the IBM Corp. Personal Computer and compati- 
bles with the Runtime package for only $500. 

The package offers a special developer’s tool kit of library 
routines that provide fast, direct access to the IBM PC’s basic 
input/output system and disk-operating-system. routines. The 
package includes a license that gives developers unlimited 
rights to distribute software that incorporates Runtime. 
True Basic Inc., 39 S. Main St., Hanover, N.H. 03755. 

Phone (603) 643-3882 [Circle 345] 


Integrated program lets PC/XT 
manage industrial operations 


Campi menu-driven, the Factory-Pac 2 is an integrated 
set of software modules for the IBM Corp. Personal Comput- 
er XT for computer-aided management of industrial opera- 
tions. The package provides logging, high-resolution graphics, 
a spreadsheet, and command-set functions. 

Logging, display, and report criteria are specified by the 
user in an initial setup session. Data from the production 
facility is logged and stored in a data base, which is then used 
in other functions. In addition to providing its own spread- 
sheet, the program can generate a spreadsheet file that is 
compatible with other spreadsheets on the market, the compa- 
ny says. 

Factory-Pac 2 can interface with many popular programma- 
ble controllers, and its command-set capabilities allow control- 
ler parameters to be communicated to the process controller 
from a predefined file. Because of the program’s modularity, 
prices range from $2,350 to $7,500. Delivery is five to six 
weeks after receipt of order. 

Action Instruments Inc., 8601 Aero Dr., San Diego, Calif. 92123. 
Phone (619) 279-5726 [Circle 347] 


Micro’s two processors 
give it the power to run Unix 


D..2 M68010 microprocessors allow the P/20 multiuser mi- 
crocomputer to run under AT&T Bell Laboratories’ Unix oper- 
ating system. The two processors operate at 10 MHz with no 
wait states and share their work, with one acting as a job 
processor and the other as a direct-memory-access controller 
for I/O tasks. Both access the same block of memory. 
Designed for applications including office automation, 
transaction processing, and industrial control, the P/20 offers 
two bus interfaces: Multibus and Small Computer Systems 
Interface bus. With Multibus, users can add an 8-port (serial) 
controller board to provide up to 16 serial ports, as well as a 
Multibus Ethernet controller to link the system to a local-area 
network. The SCSI bus accepts up to seven storage devices, 
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including 142 megabytes of Winchester-disk storage, floppy- 
disk drives, and tape-backup systems. 

The computer comes with built-in sensors to protect it 
against adverse operating conditions such as heat or power 
failure. A standard configuration with 24 megabytes of hard- 
disk storage, 1 megabyte of unformatted floppy-disk storage, 
and 512-K bytes of main memory costs $6,025; it is available 
immediately. 

Plexus Computers Inc., 3833 N. First St., San Jose, Calif. 95234. 
Phone (408) 943-9433 [Circle 348] 


PC AT-compatible computer 
runs faster than the original 


The Series 5000 microcomputer is not only fully compatible 
with the IBM Corp. Personal Computer AT, its maker says, 
but it surpasses it on almost every front as well. 

Using an 8-MHz 80286 microprocessor along with a 150-ns 
interleaved memory with no wait states, the Series 5000 is 
said to operate at speeds 55% to 100% faster than its IBM 
competitor. The computer uses direct-memory-access control- 
lers to boost speed by offloading the CPU—the result is a 
disk-access time 25% faster than the PC AT. An optional 80287 
math coprocessor can be added to further improve system 
throughput. 

The computer comes in two configurations. The model 100, 
priced at $3,395, has 512-K bytes of memory, a 1.2-megabyte 
floppy-disk drive, an RS-232-C serial port, a Centronics parallel 
printer port, a clock/calendar with battery backup, and a PC 
AT-compatible keyboard. The model 200, which costs $5,215, 
adds a 27-megabyte formatted 5%4-in. hard disk with a 28-ms 
access time to the basic model. 

Micro Five Corp., P.O. Box 5011, 3560 Hyland Ave., Costa Mesa, 
Calif. 92626. Phone (714) 957-1517 [Circle 349] 





Repair station fixes boards 
with surface-mounted devices 


Repairing boards that contain surface-mounted devices is 
usually a difficult task, but the model SMD-2500 repair station 
has everything needed to make the job easier. The SMD-2000 
features a precision solder-paste-dispensing system to aid in 
the reattachment of SMDs. , 

Also included is an SMD-placement tool with three tip pairs, 
which allows fast removal and replacement of SMDs. The 
system, which is priced at $2,395, is also useful for boards 
with conventional through-hole components. 

Automated Production Equipment Corp., 142 Peconic Ave., Med- 
ford, N.Y. 11763. Phone (516) 654-1197 [Circle 363] 
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Machine uses light beam 
to count a stack of boards in 3s 


A noncontact machine rapidly counts the number of pc 
boards in a foot-high stack in just 8 s. Called the Stak- 
Kounter/50, the machine handles boards from 0.020 to 0.125 
in. thick and with dimensions up to 18 by 20 in. 

A stack can contain boards of different thicknesses (varia- 
tions to 20%) without affecting accuracy of the count. Counts 
can be consecutive or cumulative; cumulative tasks can be 
interrupted at any point to run a different stack without 
losing the original count. 

The Stak-Kounter/50 uses a special collimated light beam 
focused ’on the stack. Individual boards in the stack reflect the 
light beam back to a sensitive photocell that sends a flow of 
pulses to a minicomputer that translates them into numbers 
on the readout panel. Accuracies are over 99.5%. The machine 
is priced at $6,400. 

Spartanics Ltd., 3605 Edison PI., Rolling Meadows, Ill. 60008. 
Phone (312) 394-5700 [Circle 362] 


Infrared oven uses conveyor 
for continuous production 


A conveyorized electric infrared oven for curing solder 
masks such as SR1000s and SR2020s uses six 8.8-kW heaters 
with 1,500°F elements, which enable the system to reach its 
processing temperature in seconds. The oven, which is de- 
signed for continuous in-line production, conveys pe boards 








through an insulated tunnel of IR energy, eliminating many 
of the material-handling problems and delays associated with 
batch processing. 

The oven has center and edge zones so the temperature is 
uniform across the conveyor. There are also separate zones in 
the directions of travel so the user can set temperature pro- 
files easily. A silicon-controlled-rectifier system regulates the 
voltage to the IR heaters by a thermocouple feedback loop, 
maintaining a constant temperature in each zone. 

Simple adjustments also enable the user to set the dwell 
time of the product in the oven. Available 10 to 12 weeks after 
ordering, the ovens are priced from $8,000 to $40,000 depend- 
ing on size. 

Glenro Inc., 39 McBride Ave. Extension, Paterson, N.J. 07501. 
Phone (201) 279-5900 [Circle 364] 





80186-based Multibus boards 
carry on-board interfaces 


a wo 80186-based single-board computers for Multibus also 
have on-board interfaces for Ethernet local-area networks, 
hard- and floppy-disk drives, as well as extensive RS-232-C 
serial-interface capabilities. 

The CP-2000 communications processor has up to 512-K 
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bytes of RAM with parity, a full Ethernet interface, and octal 
RS-232-C and RS-428 serial channels. The F'P-2000 file proces- 
sor also has up to 512-K bytes of RAM, but in addition it 
supports dual 5%4-in. hard-disk drives, four floppy-disk drives, 
and up to four other RS-232/423 interfaces. 

The CP-2000 follows the IEEE-802.3 Ethernet specifications 
at a data rate of 10 Mb/s. Memory is triple-ported to the CPU, 
the 82586 LAN coprocessor, and the Multibus. Both boards 
are equipped with what the manufacturer calls a mailbox—a 
facility to support multiple-instruction, multiple-data computer 
applications. | 

Prices for both boards starts at $2,995, which includes only 
128-K bytes of RAM. A real-time executive with debugging 
monitor costs $250. 

Matrox Electronic Systems Ltd., 1055 St. Regis Blvd., Dorval, 
Quebec, Canada H9P 2T4. Phone (514) 685-2630 [Circle 353] 


1-megabyte memory board 
boosts capacity of HP 3000 


On: of Hewlett-Packard Co. HP 3000 computer systems 
can upgrade their systems’ memory capacity with the HP-401, 
a l-megabyte memory add-on board for models 39 through 48 
of the 8000 series. 

The board can be installed without modification to the CPU 
or operating system, according to the manufacturer. The sys- 
tem will automatically recognize the additional memory and 
take advantage of the boosted capacity. 

Backed by a lifetime guarantee, the $5,400 HP-401 is avail- 
able for immediate delivery. Two other versions, one with 2 
megabytes and the other with 4 megabytes, are under devel- 
opment, as is a l-megabyte board for the HP 8000 models 64 
and 68. 

EMC Corp., 12 Mercer Rd., Natick, Mass. 01760. 
Phone (617) 655-6600 [Circle 354] 
Am29325-based array processor 

runs on Microvax Il and others 


Gaining speed and efficiency from the Am29325 very large- 
scale integrated arithmetic processor, the Zip 3232 array pro- 
cessor can serve a variety of computer systems, including 
Digital Equipment Corp.’s Microvax II. 

Intended for the original-equipment manufacturer that ad- 
dresses signal, image, and scientific processing, the Zip 3232 
provides 16-megaflops performance for the Microvax II at one 
fourth the cost and on one third the real estate that compara- 
ble systems provide on the VAX, the manufacturer of the 
three-board set claims. In single units, the Zip 3232 costs 
about $940 per megaflops; in quantity orders the price can go 
as low as $610 per megaflops. 

The use of AMD’s part is a departure for Mercury, whose 
other array processors used chips from Weitek. The AMD 
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part’s ability to perform both multiplication and addition elimi- 
nates pipelining between separate devices, the company says, 
resulting in improved programmability and greater efficiency. 
Built for Q-bus or Multibus systems, the Zip 3232 comes in 
two versions. 

The 16-megaflops version is priced from $9,750, the 8-mega- 
flops version at $7,500. Memory can be expanded in units of 2 
megabytes or 512-K bytes, for $3,900 and $1,950, respectively. 
Mercury Computer Systems Inc., 600 Suffolk St., Wannalancit 
Tech Center, Lowell, Mass. 01854. 
Phone (617) 458-3100 [Circle 352] 
Software turns IBM PC/XTs, ATs 
into engineering work stations 


Witten to turn an IBM Corp. Personal Computer XT or AT 
into a complete computer-aided engineering work station, the 
Workview Series of software programs performs design, doc- 
umentation and communication functions. 

Workview supports schematic entry, interactive logic simu- 
lation, waveform processing, document processing that 
merges text and graphics, and communication between the PC 
and mainframes, superminicomputers, and other PCs and 
work stations. The software package, which requires a com- 
puter with at least 512-K memory, supports a variety of stan- 
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dard graphics boards and an optical mouse. 

Three versions are offered: the entry-level Workview 100, 
which is priced from $3,500 to $5,500; the digital-design Work- 
view 300, priced from $6,500 to $8,500; and the analog-design 
Workview 500, priced from $5,500 to $8,500. 

Viewlogic Systems Inc., 33 Boston Post Rd. W., Marlboro, Mass. 
01752. Phone (617) 480-0881 [Circle 350] 


CAD tool automates the making 
of pc-board test fixtures 


The Pen-Entry Test Head Programmer, a computer-aided- 
design system for automating the manufacture of pc-board 
test fixtures for bare board and in-circuit automatic test 
equipment, claims to save up to 70% on labor and time over 
manual systems. 

Generating numerical control tapes to drill and wire the test 
head on automatic machinery, the programmer also plots a 
node map of the test head and automatically labels the inter- 
face-block pin numbers. The node map permits nodes to be 
located for both fixture wiring and post-testing rework quick- 
ly, the company says. 

The system consists of a 15-in. CRT, a control center with 
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keyboard, a CPU with 186-K bytes of memory, an 8-in. floppy- 
disk drive, a 1,500 characters/s paper-tape reader, a high- 
speed tape punch, and an 11-by-17-in. flatbed plotter. Prices 
start at $39,500. Delivery takes four to six weeks. 

Wire Graphics Inc., 215 B Central Ave., Farmingdale, N.Y. 11735. 
Phone (516) 293-1525 [Circle 351] 


Indexer and power amplifier 
come packaged together 


l, a departure from separate drives and indexers, micro- 
stepping-indexer and power-amplifier functions have been 
combined in a single package that measures 2 by 4 by 6.5 in. 
Suitable for original-equipment-manufacturer applications, the 
compact DH-series indexer/drive uses pulse-width-modulated 
outputs that switch at an inaudible 20 kHz and microsteps the 
manufacturer’s hybrid motors to a resolution of 5,000 steps/ 
revolution. 

Power MOS FET technology allows the system to drive 
motors to torques of 400 oz-in. Internal circuitry automatically 
boosts current by 33% during acceleration and deceleration, 
ensuring maximum motor performance under all operating 
conditions. 

The indexer/drive combo has an RS-282-C interface so that 
any computer or ASCII terminal can control the motor. Com- 





mands to the indexer section of the unit handle tasks such as 
setting acceleration, velocity, and distance parameters; mov- 
ing to an absolute position; stopping; or searching for an 
external home-position reference, among others. 

The six models in the DH series range in price from $1,157 
to $1,390, in lots of one to nine pieces. A power supply, model 
DH-1, goes for $375. Delivery begins at the end of the month. 
Compumotor Corp., 1179 N. McDowell Blvd., Petaluma, Calif. 
94952. 


Phone (800) 358-9068; or in Calif., (707) 778-1244 [Circle 366] 





Brushless motors with 6.4 hp 
come with matched amplifiers 


A line of brushless motors and their matched amplifiers 
from PMI Motors Ine. offer high acceleration and produce full 
torque at high speed. The trapezoidal design (torque to dis- 
placement) of motor windings results in low torque ripple at 
all speeds. 

Called Relpak, the brushless servo motors are compact and 
rugged, and, thanks to their winding design, they do not run 
hot. Available in three sizes to 6.4 hp and rated speed of up to 
5,000 rpm, the motors have an integral tachometer. A fail-safe 
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brake and optical encoder are available as options. 

The matching amplifiers are fully regenerative pulse-width- 
modulated four-quadrant units. They are fault protected and 
feature a front-panel diagnostic display. 

PMI Motors Inc., 5 Aerial Way, Syosset, N.Y. 11791. 
Phone (516) 938-8000 


[Circle 360] 


Linear actuator controls motion 
better than solenoids 


Aithough it resembles a typical solenoid, a new type of 
lmear actuator provides the precise movements that were 
previously unattainable with conventional solenoids. Called a 
controlled field actuator (CFA), the device is suitable for appli- 
cations in automobiles, robotics, office and industrial equip- 
ment, valves, and consumer electronics and appliances. 

The CFA overcomes the inherent limitations of solenoids, 
such as uncontrolled force, variations resulting from voltage 
changes, lack of positioning capabilities, and noisy operation. 
The CFA maintains any desired constant force level not ex- 
ceeding its thermal or voltage limits, regardless of plunger 
position. 

Force can be set to any desired level, so the efficiency of 
the CFA is much greater than that of an equivalent-size 
solenoid. Unlike solenoids, the CFA’s power dissipation de- 
creases as the plunger pulls in, the manufacturer says. The 
model 10-G100C17 has a peak current draw 0.4 A at 25°C. CFA 
application development kits sell for $150 each. 

Synektron Corp., 12000 S.W. Garden PI., Portland, Ore. 97223. 
Phone (503) 684-3090 [Circle 359] 


Positioning system moves 
about on a 360° track 


A multislide positioning system capable of high speed and 
long travel operates in a 860° work envelope. The Anorail 
closed-loop positioning system features the manufacturer’s 
patented linear de servo motors for driving up to six short 
slides that ride on a linear U-shaped channel base. 

Travel distances from 1 in. to 10 ft are possible, with speeds 
up to 60 in./s and stopping accuracies of +0.002-in. per foot 
of movement. The Anorail is suitable for such applications as 
fast and accurate parts transfer, insertion, and inspection. 

To support several work stations, the Anorails use up to six 
slides in a continuous-loop positioning system, featuring a 90° 
or 180° curved channel butted to the ends of the linear sec- 
tions. Anorail slides can be independently positioned anywhere 
along the straight sections. 

A minimally configured system starts at $3,000, with deliv- 
ery taking six weeks after ordering. 

Anorad Corp., 110 Oser Ave., Hauppauge, N.Y. 11788. 
Phone (516) 231-1995 [Circle 361] 
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Enhance Your Career and Lifestyle with 
Silicart in Montreal 


Silicart is a young and dynamic designer / manufacturer of custom 
and semi-custom VLSI chips and of sophisticated silicon compilation 
software applied in a LISP-based environment. 

To attain and surpass our ambitious goals, we are seeking VLSI 
Ghip Designers to join our team of professionals in advancing the state - 
of-the-art in chip design, development, and manufacture. 

However, this is just one advantage of joining Silicart. Another is 
our ideal location in Old Montreal, which still retains all its original 
European ambience and Old- World charm. 

To qualify for these exceptional opportunities, you should have 
custom and semi-custom chip design experience in any of the 
following areas: . 

« MOS Analog Design ¢ Full Custom MOS Layout 
« Macro-Gell or Standard -Gell Design + VLSI Too! Design 


If you’re seeking excellent opportunities to use your knowledge 
and skills to maximum advantage with a growing company...and 
a thoroughly congenial work-and lifestyle...welcome to Silicart 
and Old Montreal. For prompt consideration, please forward your 


COMPUTER 
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MACHINE TOOL PROGRAMMING 
SOFTWARE 
IBM-PC + APPLE lle 
KWICODER-PLC MICROCAM 
GEO STAC-STAC 3 AXIS 
COMPREP CORP. 
Box 6387, Orange, CA 92667 
(714) 385-1111 (714) 997-2989 


resume and salary requirements to: 


Silicart Inc. 
433, Place Jacques -CGartier 
Montreal, Quebec, Ganada H2Y 3B1 


_ Sllicart... 


POSITIONS VACANT 








Electronics Technology Instructor — Wes- 
tark Community College is seeking an in- 
structor to teach in a two-year electronics 
program leading to an AAS in electronics 
technology. MSEE preferred; BSEE or relat- 
ed degree required with industrial exper- 
lence considered. Salary dependent on 
education and experience. Liberal benefits 
available. This is a full-time faculty opening 
which will begin August 23, 1985. Apply to: 
Office of Personnel, Westark Community 
College, P.O. Box 3649, Fort Smith, AR 
72913.EQE: 


Gulf South Opportunities! Numerous open- 
ings in the Gulf Coast area for electronic 
engineers in the medical, computer and 
defense industries. All fees paid. For con- 
sideration send resume or call collect to Ann 
Jernigan, Snelling and Snelling, 428 Plaza 
Bldg., Pensacola FL 32505, (904) 434-1311. 


Murkett Associates — Technical Mgmt 
placement with national affiliates-fee paid 
Box 527, Montgomery, AL 36101. 


POSITIONS WANTED 


Designing a product? | do electronics /mi- 
croprocessor based design and program- 
ming. Project rates. Mr. Masel (718) 476- 
1516(NY). 

fe 





EMPLOYMENT SERVICES 


Electronic Engineers — Northeastern Unit- 
ed States. Fee paid. Many new openings — 
top companies. Fitzpatrick & Co. (Agency), 
139 Fulton Street, N.Y.C., 10038. (212) 
285-2090. 





SPECIAL SERVICES 





Electronic Product/Black Box Designer — 
Microprocessor hardware/software. Rea- 
sonable rates. Will consider working at cost 
with royalties. T. R. Duprey. (916) 969-7741 
Calif. ; 


Switching Power Supply Expert for Hire. 
State-of-the-art custom design in less time 
and less expensive. Also consulting. Call for 
information: G. Perica 514-335-6254. 





RESUMES 





Resumes — Complete instructions and 
examples; $4, Consultants, Box 567—4J, 
Bergenfield, N.J.07621. 


Professional Resume Services — Complete 
resume preparation. Call toll free. 1- 
800-6-CAREER. In PA, 215-433-4112. Or 
write to P.O. Box AG, Allentown, PA 18106. 


HOT LINE 


To place your 
recruitment message 
In 


Electronics 


call Pat Clyne 
at 


212/512-2557 
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1985-86 


Electronics 
Buyers Guide 





Order your copy today for 
the industry’s most often- 
used directory: 


@ It’s three directories in one 

@ Includes more than 4,000 
product listings. (approx. 700 
pages} 

® Contains over 5,000 company 
listings (approx. 400 pages) 
including: 

® Company name, address 
and phone number. 

@ Name and title of contact 
for sales information. 

@ Number of engineers at 
plant and number of 
employees. 

@® Annual dollar sales volume. 

® Local sales offices and 
manufacturers 
representatives. 

® Local distributors. 

@® Instant referral to | 
company’s advertisements. 

@ Offers FREE current catalog 

retrieval service (approx. 1300 

catalogs] 


Price: $40 USA & Canada 


$50 elsewhere 
(add $30 for airmail) 


Send order with payment to: 
Regina Hera 


Electronics Buyers’ Guide 
1221 Avenue of the Americas ri 
New York, NY 10020 Hill | 
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Advertisers Index 





= Amp Incorporated 20-21 
Anritsu Electric 2 
= Basler Electric 14 
Compaq 31-44 
Digital Equipment Corporation 24-25 
D M Data Incorporated . 46 
Electronic Measurements 10 
$+ Future Computing 13 
Infotek Systems std C 
Kaptron Incorporated 9 
Kelly Services 29 
Kyowa Electronic Instruments 2nd C 
* Murata Mfg. Co. 8E 
National Semiconductor 6-7 
* Philips Elcoma 2E-3E 
Reliability Analysis Center 14 
Sharp Corporation 4th C 
* Siemens AG Munchen 1E 
SimuTec 1 
Wilhelm Westermann 8 





Classified and employment advertising 


Comprep Corporation f2 
Naval Underwater Systems 4 
Silicart Incorporated 72 





a For more information of complete product line see 
advertisement in the latest Electronics Buyers Guide 

* Advertisers in Electronics International 

+ Advertisers in Electronics domestic edition 


Advertising Sales Staff 


Atlanta, Ga. 30319: Joseph Milroy 
4170 Ashford-Dunwoody Road N.E. 
[404] 252-0626 

Boston, Mass. 02116: 

Casey McKibbon 

575 Boylston St. 

[617] 262-1160 

Chicago, Ill. 60611: William J. Walker 
[312] 751-3738 

645 North Michigan Avenue 
Cleveland, Ohio 44113: 

[215] 496-3800 

Costa Mesa, Calif. 92626: Debbie Smith 
3001 Red Hill Ave. Bldg. #1 Suite 222 
[714] 557-6292 


Dallas, Texas 75240: Harry B. Doyle, Jr. 
5151 Belt Line Road, Suite 907 

[214] 458-2400 

Englewood, Co. 80112: Harry B. Doyle, Jr. 
7400 South Alton Court Suite 111 

[303] 740-4633 

Houston, Texas 77040: Harry B. Doyle, Jr. 
7600 West Tidwell, Suite 500 

[713] 462-0757 

Los Angeles, Calif. 90010: Chuck Crowe 
3333 Wilshire Blvd. 

[213] 480-5210 

New York, N.Y. 10020 

Matthew T. Reseska [212] 512-3617 

1221 Avenue of the Americas 

Stamford, Ct. 06902 

Albert J. Liedel 

777 Long Ridge Road. Bldg. A 

[203] 968-7115 

Palo Alto, Calif. 94303: 

Larry Goldstein, Jeffrey C. Hoopes, 

Lauren Scott, Lynne Simonfy 

1000 Elwell Court, [415] 968-0280 
Philadelphia, Pa. 19102: Joseph Milroy 
Three Parkway, [215] 496-3800 
Pittsburgh, Pa. 15222: Matthew T. Reseska 
Suite 215, 6 Gateway Center, [215] 496-3800 
Southfield, Michigan 48075: 

4000 Town Center, Suite 770, Tower 2 
[313] 352-9760 

San Francisco, Calif. 94111: 

Larry Goldstein, Jeffrey C. Hoopes, 

Lauren Scott, Lynne Simonfy 

425 Battery Street 

[415] 362-4600 


Brussels: Art Scheffer 

23 Chaussee de Wavre 

Brussels 1040, Belgium 

Tel: 513-73-95 

Frankfurt/Main: Fritz Krusebecker, Dieter Rothenbach 
19 Liebigstrasse, Germany 

Tel: 72-01-81 

Milan: Savio Pesavento 

1 via Baracchini, Italy 

Tel: 86-90-656 

Paris: Jean - Christian Acis 

17 Rue-Georges Bizet, 75116 Paris, France 
Tel: 720-33-42 

Scandinavia: Andrew Karnig 
Finnbodavagen 

S-131 31 Nacka 

Sweden 

Tel. 46-8-440005 

Telex: 17951 AKA S 

Tokyo: Hirokazu Morita 

McGraw-Hill Publications Overseas Corporation, 
Kasumigaseki Building 2-5, 3-chome, 
Kasumigaseki, Chiyoda-Ku, Tokyo, Japan 
[581] 9811 


United Kingdom: Art Scheffer 
34 Dover Street, London W1 
Tel: 01-493-1451 


Business Department 


Frederick J. Kostbar 
Business Manager/Controller 
[212] 512-2627 

Leon Irgang 

Circulation Director 

[609] 426-5542 

Archie Anderson 
Director of Marketing Services 
[212] 512-6642 

Frances M. Vallone 
Reader Service Manager 
[212] 512-6058 

Thomas M. Egan 
Production Director 
[212] 512-3140 

Carol Gallagher 
Production Manager 
[212] 512-2045 

Betty Preis 

Production Manager 
[212] 512-2908 


Classified and Employment Advertising 
[212] 512-2556 


13 


ELECTRONICS INDEX 


U.S. GENERAL ECONOMIC_INDICATORS 
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The Electronics Index, a seasonally adjusted measure of the U.S. _ 
electronics industry's health, is a weighted average of various 


indicators. Different indicators will appear from week to week. 


Average prime rate (%) 











April1985 ==————~Ssé« May 1985 


10.31 10.50 
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Radio and TV equipment 


____ Retail sales (S billions) 





Unemployment rate (% 



















Office and data-processing equipment 





Communications equipment 


A massive drop in the reported production of electronics 
equipment pushed the Electronics Index down 0.6% in the 
latest week. The cataclysmic 3.1% tumble in April produc- 
tion brought the Index to its lowest point in nearly a year. 
What’s more, production of electronics equipment in April 
stood at its lowest level since October, according to the 
latest government statistics. 

Though no sector of the electronics industry made any 
significant production gains in the month—in fact, the com- 
munications-equipment sector was the only area with any 
gains in production at all—none suffered as badly as com- 
panies producing radio and TV equipment. Production of 
radio and TV equipment plunged almost 9%, bringing in- 
dustry output to about 6% less than it was a year ago. 


113.678 set 
7.2 : 7.2 a 


U.S. ELECTRONICS PRODUCTION INDEX 
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March 1985 


364.5 


April 1985 









230.8 203.7 
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Despite this, April's decline was not nearly as severe as 
January’s 22% drop in radio and TV production. 

Another big loser was the computer industry, which saw 
output slip 3.2% in April. With the recent spate of plant 
closings and layoffs within the computer industry, produc- 
tion levels in future government reports will probably go 
lower still. As might be expected, with production of equip- 
ment down, semiconductor production in April fell to 95% 
of its level of a year ago. 

The high rate of the dollar overseas continues to be a 
thorn in the electronics industry’s side, stifling exports 
abroad and helping foreign manufacturers further pene- 
trate the domestic market. Interest rates in the U.S. contin- 
ue to fall, but this isn’t helping push the dollar down. 
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FOUR MEGABYTES 
ON ONE BOARD___ 


Give your Hewlett- 
Packard Series 200 
computers the Infotek 
Advantage... 


...up to four megabytes 
on a single board. 








HP 200 Series 
Computers 217, 216, 236. 





AFFORDABLE PRICE: 


All Infotek products are priced to save 
you money. And we offer the best 
discounts to volume and OEM 
customers on top of our affordable 
prices. 


MEMORIES 


AM 200—1MB .............. $1,650 
AM 241 — 1 MB (Upgradeable). . . .2,600 
AM 242 —2 MB (Upgradeable). . . . 4,000 








AM 244—4MB Memory ........ 6,800 
Pictured left to right: AM 244 (4MB), AM 242 (2MB), AM 241 (1MB) MEMORY UPGRADES 
UK212—1MBto2MB......... $1,800 
UK214—1MBto4MB.......... 4,600 
INFOTEK: UNIQUE FLEXIBILITY: UK224—2MBto4MB.......... 3,200 
Infotek has been supplying HP Upgradeable memory — another 
enhancement products to Fortune Infotek innovation. Buy the memory AVAILABLE FROM STOCK NOW: 
1000 companies for almost ten you need today and upgrade to meet All nick Sp hs he ese 
' otek products are available from 
ag EOS OU e meni: stock. We know how important 
SINGLE BOARD SOLUTIONS: UNMATCHED RELIABILITY: your schedules are. 
Your HP 9816 computer can now be Infotek boards are tested for seven So before you order your next memory 
configured with 1MB, 2MB or 4MB full days in HP 200 Series computers. boards, call Infotek and compare. OEM, 
of memory in a single slot. Our record of better than 99% government, educational and quantity 
EASY INSTALLATION: reliability speaks for itself. discounts available. 


Just install the boardinany/O slot. | WARRANTY — TWO YEARS: 







COMPLETE COMPATIBILITY: Infotek hardware products are 
SO —— _ backed by the best warranty 

All Infotek memory boards are 100% available. Two solid years. Bicnired: 
compatible with HP memory boards. AM 200 (1MB) 


Memory 


INFOTEK @ 





INFOTEK SYSTEMS 
1400 N. Baxter St., Anaheim, CA 92806 TOLL FREE (800) 227-0218 
From California, Alaska, Hawaii collect (714) 956-9300 TELEX 
182283 

INFAX COMPUTER PRODUCTS GmbH 

Neustrasse 9, 6231 Schwalbach/Ts., West Germany . . . 
Telefon 06196 86067 TELEX 4 18310 insy d HP is a registered trademark of Hewlett-Packard Corporation. 
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YOU CAN'T SEE 
RELIABILITY. 








BUT YOU CAN RELY ON SHARI 

















On the outside, all 4N series photocouplers PC4N-Series | 

2 . . . . . : Ta = 
basically look alike. The difference IS inside. With ! Absolute Maximum Ratings — oe Electrical Characteristics - | 
Sharp PC4N photocouplers, that difference is aaite oo ros | Current Transfer Ratio Response Time ces 
reliability. Every Sharp PC4N incorporates Sharp’s Voeo Viso CTR lp Vcc th lg RLV Ice 

ae . = 7 i (V) (Vrms) (%) MIN. (mA) (Vv) (4s) TYP. (mA) (Q)_—(V) (nA) MAX. 

sophisticated electronics technology. And each > canes | 25001010 
phase of the manufacturing process is carefully |B Pcanze 4,500 40 10 ; 5 aon de) ks 
monitored under Sharp’s strict standards of pa x | = 10 - 7 Fs | — 
quality control. This means that Sharp PC4N Seo a aa ar | 7 ar en a oe 
photocouplers will perform up to specification the 2 PCANSE 2500 «100 10 10 = 3\ton) 2 100 10. 50 
first time—every time— you use them. ee ee a {| | 

‘ ; ‘ g PC4N29 2,500 10 10 
lf reliable performance is important to you, take a E icoreg <i mache ae el WNecl 
look at Sharp’s line of PC4N photocouplers. Belecwse| = | as00 | 10 | 10 | Stony | 5 | NO | OO | 100 

SE PC4ns3 1,500 10 10 | | | | | 








They're high-performance electronic devices with 
a difference—Sharp reliability. You can count on it. 
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SHARP CORPORATION international Business Group, Electronic Components Sales Dept. 


22-22, Nagaike-cho, Abeno-ku, Osaka 545, JAPAN 

Tel: (06) 621-1221 Cable: LABOMET OSAKA Telex: J63428 Attn: OSKPA (LABOMET A-B) 
U.S.A.: SHARP ELECTRONICS CORPORATION 

10 Sharp Plaza, Paramus, New Jersey 07652 Tel: (201) 599-3750 


Electronic Components Division 


SHARP CORPORATION, JAPAN EUROPE: SHARP ELECTRONICS (EUROPE) GMBH 


Sonninstrasse 3, 2000 Hamburg 1, F.R. Germany Tel: (040) 23775-286 
Electronic Components Dept. 
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